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OPERABLE UNIT 9 PHASE I RFI/RI WORK PLAN DECISION PROCESS FOR 
CHEMICAL SAMPLING OF TISSUES OR EFFECTS IN TARGET TAXA 

OPERABLE UNIT 9 PHASE I R F m I  WORK PLAN DECISION PROCESS ON USE 
OF REFERENCE AREAS FOR CONTAMINANTS IN TISSUE 

PRELIMINARY EE SCHEDULE FOR OU9 

PROJECT MANAGEMENT FOR OPERABLE UNIT 9, ORIGINAL PROCESS WASTE 
LINES, PHASE I RFI/RI 
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AEC 
ARAR 
AWQC 
BCF 
BRA 
CAD 
CCR 
CDH 
CDOW 
CEARP 
CERCLA 
CFR 
CLP 
CMS 
COC 
CRP 
CWA 
CWQCC 
DCN 
DMC 
DOE 
DRCOG 
DQO 
EE 
EER 
EEWP 
EG&G 
EXS 
EM 
EMD 
EPA 
ER 
ERDA 
ESA 
FID 
FIDLER 
FIFRA 
FS 
FSP 
FWCA 
FY 
GPR 

LIST OF ACRONYMS 

U.S. Atomic Energy Commission 
Applicable or Relevant and Appropnate Requirement 
Ambient Water Quality Crltena 
bioconcentrabon factor 
Baseline Risk Assessment 
Comcuve Action Decision 
Colorado Code of Regulations 
Colorado Department of Health 
Colorado Department of Wildlife 
Comprehensive Environmental Assessment and Response Program 
Comprehensive Environmental Response, Compensauon and Liability Act 
Code of Federal Regulauons 
contract laboratory program 
Correcuve Measures Study 
contaminants of concern 
Commmty Relauons Plan 
Clean Water Act 
Colorado Water Quality Control Commission 
document change nouce 
denved media concentrations 
U S Department of Energy 
Denver Regional Council of Governments 
data quality objective 
Environmental Evaluation 
Environmental Evaluauon Report 
Environmental Evaluatton Work Plan 
EG&G Rocky Flats, Inc 
Environmental Impact Statement 
Environmental Management 
Environmental Management Division 
U.S Environmental Protecuon Agency 
Environmental Restoration 
Energy Research and Development Admirustrauon 
Endangered Species Act 
Flame Iomzation Detector 
Field Instrument for Detecuon of Low-Energy Radiauon 
Federal Insecticide, Fungicide, and Rodenticide Act 
Feasibility Study 
Field Sampling Plan 
Fish and Wlldlife Coordinauon Act 
fiscal year 
ground penetraung radar 
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GRRASP 
HEAST 
HI 
HRR 
HSP 
HSU 
IAG 
IHSS 
IPPCD 
IRIS 
MATC 
MBTA 
MCL 
NCP 
NEPA 
N P D B  
NRDA 
OP 
OPWL 
OSWER 
ou 
PARCC 
PA 
PCB 
PCN 
PID 
PPCD 
PQL 
PRP 
QA 
QAA 
QMJP 
QC 
RAAMP 
RAGSEEM 
RAS 
RCRA 
RfD 
RFEDS 
RFI 
RFP 
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LIST OF ACRONYMS 
(Continued) 

General Radiochemistry and Routine Analytical Services Protocol 
Health Effects Assessment Summary Tables 
Hazard Index 
Historical Release Report 
Health and Safety Plan 
hydrostraugraphc u ~ t  
Interagency Agreement 
Individual Hazardous Substance Site 
Intenm Plan for Prevenbon of Contaminant Dispersion 
Integrated msk Infonnabon System 
maximum allowable tissue concentration 
Migratory Bird Treaty Act 
Maximum Contaminant Level 
Nauonal Conungency Plan 
National Environmental Policy Act 
Nauonal Pollutant Jhcharge Eliminauon System 
Natural Resource Damage Assessment 
Operanng Procedure 
Onpnal Process Waste Line 
Office of Solid Waste and Emergency Response 
operable unit 
precision, accuracy, representativeness, completeness, and comparability 
Protected Area 
polychlonnated biphenyl 
Procedure Change Nouce 
Photoiomzation Detector 
Plan for Prevenoon of Contaminant Dispersion 
Pracbcal Quanutation Limit 
Potenbally Responsible Party 
Quality Assurance 
Quality Assurance Addendum 
Quality Assurance Project Plan 
Quality Control 
Radiological Ambient Air Momtomg Program 
Risk Assessment Guidance for Superfund Environmental Evaluauon Manual 
rouune analytxal services 
Resource Conservation and Recovery Act 
nsk reference dose 
Rocky Flats Environmental Database System 
RCRA Facility Invesuganon 
Rocky Flats Plant 
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RI 
RME 
ROD 
RSP 
SAS 
SAP 
SARA 
SDWA 
SEAM 
SSHkSP 
SWMU 
TAL 
TBC 
TCA 
TCE 
TCL 
TIC 
TOC 
TSCA 
voc 
WSIC 
WSRIC 
WQC 
WQCC 

LIST OF ACRONYMS 
(Contmued) 

Remedial Investigation 
reasonable maximum exposure 
Record of Decision 
Respirable Suspended Pamculate 
special analyt~cal services 
Sampling and Analysis Plan 
Superfund Amendments and Reauthonzauon Act of 1986 
Safe Dnnking Water Act 
Superfund Exposure Assessment Manual 
Site Specific Health and Safety Plan 
solid waste management w t  
Target Analyte List 
To Be Considered 
tnchloroethane 
tnchloroeth ylene 
Target Compound List 
tentatively identified compound 
total organic carbon 
Toxic Substances Control Act 
volatlle orgamc compound 
Waste Stream Idenuficauon and Charactenzation 
Waste Stream and Residue Identificatlon and Charactenzatlon 
Water Quality Cntena 
Water Quality Control Commission 
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EXECUTIVE SUMMARY 

Thls document presents the Work Plan for the Phase I RCRA Facility InvesugauodRemedial 

Investigabon (RFURI) of Operable Umt No 9 (OU9) at the Rocky Flats Plant (RFP), Jefferson 
County, Colorado This Work Plan includes a Field Sampling Plan ESP) to invesogate the presence 

or absence of contamination at Individual Hazardous Substance Site (IHSS) 121, the Onginal Process 
Waste Lines (OPWL) The OPWL is a largely abandoned network of tanks and underground pipelines 

used for transport and temporary storage of aqueous process waste from RFP production actlvities 
The FSP presented in this Work Plan is based on the requirements of the Interagency Agreement 

(IAG) amongst the U S Department of Energy (DOE), the U S Environmental Protection Agency 

(EPA), and the State of Colorado 

As required by the IAG, this Phase I RFI/RI Work Plan addresses charactenzauon of  source matenals 

and soils at OU9 A subsequent Phase I1 RFI/RI will investigate the nature and extent o f  surface 
water, ground water, and air contamination and evaluate potential contaminant migrabon pathways 

OU9 source materials and soils include the OPWL tanks and pipelines and surrounding soils 

potentially affected by releases from the OPWL For purposes of th~s Work Plan, "soils" is defined 

as vadose-zone (lee., unsaturated) surficial deposits, as well as bedding and backfill matenals (e.g., 

sand, gravel, native soil) in pipeline trenches and around underground tanks 
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The i ~ t i a l  step in the development of th~s Work Plan was to review avalable exisbng informat~on 
on the OPWL Thls infonnat~on was used to charactenze the site physical conditions and to develop 

a conceptual model of contaminant fate and mobility that idenbfies potenual exposure pathways at 

OU9. Based on this characterization, Data Quality Objectives (DQOs) were developed to descnbe 

the quality and quantity of data required by the RFURI Through applicabon of the DQO process, 

site-specific RFURI goals and data needs are established. These site-specific goals are developed 

within the broad framework of charactenzing OU9 source materials and soils. 

The Work Plan is organized as follows. 

Section 1.0 of this Work Plan provides introductory informat~on and a general 
charactenzatron of the RFP region and site. 

Section 2.0 presents a descnption of the OPWL and OPWL site physical conditions, 
including available information on the history of the umt and a conceptual model of 
contaminant fate and mobility Th~s imnal charactenzatron provides the basis for 
establishing data needs, Data Quality Objectives (DQOs), and developing the FSP 
for the OPWL 

Section 3.0 presents a preliminary identification of Applicable or Relevant and 
Appropnate Requirements (ARARs) for OU9 

Sectlon 4.0 establishes data needs and DQOs considenng the site characteristics and 
conceptual model provided in Secuon 2 0 

Section 5.0 outlines Phase I RFI/RI tasks to be performed 

Section 6.0 presents a preliminary schedule for implementation of the Phase I RFI/RI 

Section 7.0 presents the FSP for the Phase I R F W I  to satisfy the data needs and 
DQOs outlined in Section 4 0 

Sections 8.0 and 9.0 provide the Human Health Risk Assessment Plan and the 
Environmental Evaluation Work Plan components of the Phase I Baseline Risk 
Assessment Plan, respecbvely 

Section 10.0 and 11.0 descnbe the Quality Assurance Addendum and Environmental 
Management Division Operating Procedures and Revisions, respectively 

Section 12.0 provides a list of references. 
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In addiuon, the following appendices are provided: 

Appendix A compiles fifteen detaled Site Utility Location Maps which hghlight the 
OPWL network and other nearby utilities. 

Appendix B summmzes available data for each of the known tanks and pipelines 
in the OPWL system 

Appendix C provides three OPWL reference documents that are considered 
representatwe of the available data for the unit 

Appendix D contams avatlable geologrc and analytical data for €UT monitor wells 
and bonngs located in the vicimty of the OPWL, and includes monitor well and boring 
locauon maps for reference 

Appendix E contams field notes relevant to site accessibility including physical 
obstructions and secunty restncbons 
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2.0 SITE CHARACTERIZATION 

OU9 targets IHSS 121, the Onginal Process Waste Lines (OPWL) The OPWL is a network of 

pipelines and tanks whch extends throughout much of the RFP mam produmon complex (Figure 2-1). 

As currently defined, the unit consists of 35,000 feet of underground pipelines and 39 tank locations 

containing a total of 65 tanks The area under investlgation in the OU9 Phase I W / R I  includes areas 
in close proximity to the OPWL pipelines and tanks, and areas from whch OPWL pipelines and tanks 

have been removed 

2 1 REGULATORY HISTORY 
The OPWL was first identified as a RCRA regulated unit in mid-1986 Shortly thereafter, an intenm 

status Closure Plan for the OPWL ("Closure Plan") was prepared (DOE, 1986b) pursuant to Part 265 

of the Colorado Hazardous Waste Regulations (6 Colorado Code of Regulations [CCR]) and Title 

40, Part 265 of the Code of Federal Regulatrons (40 CFR), and in accordance with the Compliance 

Agreement for RFP finalized by representatlves of DOE and EPA on July 31, 1986 The Closure 

Plan was revised in late 1988 (DOE, 1988) 

In late 1986, Phase I of the DOE CEARP program (Section 1 3 2) was performed at RFP The 

CEARP investigations were initiated to charactenze RFP release sites, including the OPWL 
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On January 22,1991, DOE, EPA and the State of Colorado entered into a Federal Facility Agreement 

and Consent Order, commonly known as the IAG. The IAG establishes the work and schedule for 

the RFI/RI and Corrective Measures StudyPeasibility Study (CMS/FS) response process at FWP 

OU9 currently IS in the Phase I RFI/RI stage. As defined in the IAG, the Phase I RFI/RI is required 

to characterize site sources and soils (DOE, 199la). 

2 2 UNIT DESCRIPTION AND OPERATIONAL HISTORY 
The descnptions of OPWL physical charactenstics, operatrng hstory and current status provided in 

this Work Plan are drawn pnmanly from the Closure Plan (DOE, 1988) The Closure Plan 
summanzed the findings of previous studies and compiled new informauon on the unit through 

literature searches, interviews with RFP employees, and a computer search of RFP drawings The 

literature search included 

A 1986 Rocky Flats Underground Storage Tank report (Rockwell, 19860 

A 1976 study of the OPWL performed by Rockwell Internauonal (Appendix C, 
Document (2-2) 

A 1985 RFP conceptual design report for environmental improvement projects, whch 
discusses the OPWL (Appendix C, Document C-1) 

Miscellaneous reports, letters, and memoranda available in the RFP Environmental 
Master File 

RFP employees who were contacted and interviewed for the Closure Plan included building 

supervisors famihar with the operauon of the systems withm their respective buildings, healtil physics 

personnel familiar with health and safety monitonng at Rocky Flats, and other employees with a 

general knowledge of the OPWL 

A computer search of catalogued drawings, using key words in the drawing title, was also performed. 

The applicable drawings included site utility locauon maps (see Appendix A) as well as plans and 

specifications for removal and abandonment of OPWL pipelines and tanks (DOE, 1988) 

RFPanw r 0311 2/92 



Final Phase I -1 Work Plan for 
Operable Umt 9 
Onginal Process Waste Lines 

Manual: 
Semon 
Page- 

21 loo-WP-ou9 01 
2.0, Rev 1 

3 of 65 

It was onginally intended that the Closure Plan would provide all informabon necessary to 

characterize the OPWL. While the Closure Plan provides information useful for general understanding 

of the OPWL, it became apparent dunng preparation of this Work Plan that the available information 

is not sufficient for p l w n g  a detailed invesugation of  the unit Following the compleuon of the 

June 1990 draft OU9 Phase I RFI/RI Work Plan, additional data were compiled to more clearly define 

the history and status ot OPWL tanks These data were presented in a separate data compilauon 

report (DOE, 1991c) whch is fully incorporated into this Work Plan (see Secuon 2.2 3 and 

Appendix B) The results of the data compilation indicated that much of the previously existing 

information on the OPWL tanks was outdated or incomplete. It is reasonable to expect that existing 

OPWL pipeline information is similarly deficient Forms reason, Section 7.2 4 of the FSP proposes 

adational data compilauon acnvities focused pnmanly on better defimg the OPWL pipeline network 

to be completed prior to and concurrent with implementauon of the Phase I RFI/RI 

It is also acknowledged that because of the age and complexity of the OPWL, there is inherent 

uncertainty in defimng the OPWL based on exismg engineenng records and employee knowledge 

Ths uncertamty affects the scoping and planrung of the OU9 invesugation The FSP therefore 

presents a decision process for identifying pipeline sampling locations based on pre-field data 

compilation results and field observations, rather than identifying specific sampling locations based 

on available data 

2 2 1 General Descnption 

The OPWL is a network of tanks and underground pipelines constructed to transport and temporanly 

store process wastes from point of ongin to on-site treatment and discharge points As currently 

defined, the system consists of approximately 35,000 feet of pipelines and 39 separate tank locauons 
that house a total of 65 tanks (Figure 2-2) Appendix A provides fifteen detailed OPWL Site Utility 

Location Maps whch show the OPWL components in relation to RFP structures and other site 

utilities The areas covered by these fifteen maps are keyed to the alphanumenc coordinates shown 

in Figure 2-2 
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Components of the OPWL exist in RFP areas 100,300,400,500,600,700,800, and 900, at the RFP 
Solar Evaporanon Ponds, and between the Solar Ponds m a  and holding Pond B-2 in the Walnut 
Creek dramage (Figure 2-2) The system was placed into operation in 1952 and additions were made 
to the system through 1975. The OPWL system was replaced over the 1975-1983 penod by an 
inspectable process waste system. Some tanks and pipelines from the onginal system were 
incorporated into the new process waste system or into the RFP exhaust plenum fire deluge system 
(DOE, 1988). 

The OPWL is known to have transported or stored various aqueous process wastes containing low- 
level radioactive matenals, nitrates, caustics and acids Small quantities of other liquids were also 
handled in the system, including pickling liquor fpm foundry operanons, medical decontaminabon 
fluids, miscellaneous laboratory wastes, and laundry effluent. Certain process waste streams also 
contained metals, Volaule Organic Compounds (VOCs), oils and greases, and cleamng compounds 
The composinon of individual process waste streams handled by the OPWL vaned widely, and some 
OPWL components were not exposed to a l l  potential process waste compounds 

The general purpose of the OPWL was to transfer process waste from facilities whch generated the 
wastes to the RFP process waste treatment facility The treatment facility was housed in Building 
774 dunng the years of OPWL operation Since thrs ume, process waste treatment operaborn have 
largely been transferred to Building 374 Building 774 now is the pnmary waste treatment facility 
for Building 771 process wastes Other OPWL components were used to transfer treated process 
wastes from Building 774 to disposal locations, including the Solar Evaporation Ponds and holding 
Pond B-2 It appears from RFP unhty drawings that some OPWL pipelines may have transferred 
treated wastes from Building 774 back to production facilities for recovery of recyclable matenals, 
such as plutonrum and amencium (EGBiG, 1990a) Available informatron is not sufficient to clearly 
define the roles of many of the OPWL pipelines and tanks Some of the tanks shown on Figure 2-2 
are not connected to the OPWL pipeline network Some tanks, such as T-27 (a portable liquid 
dumpster located west of Building 886), were mobile and were never permanently connected to the 
OPWL pipeline network However, it IS possible that some ancillary OPWL pipelines were not I. 
RFPawv r 0311 2/92 
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idenbfied as OPWL components during previous invesbgabons The addibonal data compilation 
activities addressed in Section 7.2.4 will attempt to better define OPWL components, OPWL waste 
flow, flow mechanisms, and points of process waste origin and destination. 

Appendix B provides data summary sheets contaming detailed informatron on each of the pipeline 
secbons and tank locations idenbfied in the Closure Plan. The following secbons provide a general 
overview OPWL physical charactensucs, operabons, and current status 

2.2 2 hDeline Network 
As discussed previously, the OPWL pipelines will undergo addibonal invesbgabon as part of the 
Phase I RFI/RI to better evaluate their operabonal hlstory and current status The information 
presented in tlus secbon is based pnmarily on exisbng data from the Closure Plan (DOE, 1988). 
Where possible, the Closure Plan informabon was corroborated using current RFP utility location 
maps (EG&G, 1990a) 

The OPWL pipeline network consists of 57 designated pipe secuons extending between 24 buildings 
(Table 2 I). The pipeline sections have a total length of approximately 35,000 feet Approximately 
13,000 feet of the pipelines are located beneath buildings, and approximately 7,000 feet are beneath 
concrete or asphalt pavement Roughly 13,000 feet, or more than half of the 22,000 feet not located 
beneath buildings, are located in areas hghly congested with other active and inactive uulity lines 
and structures (DOE, 1988) As illustrated in the OPWL Site Utility Location Maps (Appendix A), 
these utrlibes and structures include raw and domestrc water, steam, air, samtary sewer, storm sewer, 
electric, natural gas, nitrogen, cables, and foundation dram In contrast to data presented in the 
Closure Plan, direct measurement from RFP utrlity plans suggests that approximately 18,000 feet 

of OPWL pipelines are not located beneath buildings (EG&G, 1990a). As discussed in Section 7 1, 

some OPWL structures located beneath buildings will not be investigated under the Phase I RFmI 

OPWL structures beneath buildings that are partially accessible will be investigated to the extent 
possible 
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2.2.2.1 QJg&&&g 

The OPWL pipelines vary from one inch to ten inches in diameter and are constructed of a variety 
of materials, including black iron, cast iron, plastic, polyethylene, vitnfied clay, cementlasbestos, 
saran-lined steel, stainless steel, fiberglass, PVC, pyrex glass and teflon The pipelines are buned 

in trenches averaging three feet wide and three to eight feet deep, and are bedded in sand and/or 
nauve soil backfill (DOE, 1988, EG&G, 199Oa). Existing informahon is not sufficiently detailed 
to determine the exact depth of individual pipelines. Plpeline depths will be determined through 

excavanon of test pits, as described in Secnon 7.3.1.1 

2.2 2 2 Operation 
The OPWL was not a continuously flowing system dunng the penod of operauon. The system was 
designed to handle one process waste at a time Pnor to transfer of the process waste, an analysis 
of the waste was made This analysis was forwarded to the process waste treatment facility (Building 
774) and a request was made for permission to transfer the waste When permission was obtained, 
the pipeline was opened to allow the process waste to flow under gravity dramage The volume of 
process waste was monitored dunng flow by gauges both at the point of ongin and at the treatment 
location to ensure that the entire shipment was received (DOE, 1988). Aviulable records of pre- 
shlpment analyses will be obtsuned dunng the addihonal data compilation acuvihes (Section 7 2 4) 

in order to better charactenze OPWL waste streams and potential OPWL contaminants It is expected, 
however, that these analyses focused only on pnmary or known waste components (especially 
radionuclides), and that they will provide only a partial accounting of potential contaminants of 
concern for the OPWL 

Not al l  process waste was transferred to Building 774 for treatment. Some untreated process waste 

was transferred directly to the Solar Evaporation Ponds and Pond B-2. The extent to whch the Solar 
Evaporation Ponds and Pond B-2 were used for treatment of process waste is unclear. Additional 
data compilation activities (Section 7 2 4) will attempt to better define the extent to which OPWL 
waste was treated by Building 774, Solar Evaporation Ponds, and Pond B-2 
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Examinabon of RFP ublity maps and site topography indicates that some OPWL pipelines would 

have required lift stabons and/or forced (pumped) flow in order to transfer waste to Building 774 

The data summary sheets in Appendix B indicate pipeline segments which are beheved to have been 
under forced flow based on RFP ublity maps @G&O, 1990a) Other references refer to pipeline 

structures, such as cleanouts and manholes, which are not specifically addressed in the Closure Plan. 

Addibonal data compilation achvities (Sechon 7.2.4) will attempt to better define OPWL pipelme 

flow mecharusms and structures It is known from existmg mformation that valve vaults were 
constructed at a number of pipeline intersections to facilitate access to and maintenance of pipelines 

and valves These concrete structures typically were built below grade and served as secondary 

containment in the event of a leak at the pipeline intersection or valve OPWL valve vaults are shown 

on the OPWL Site Utility Locabon Maps in Appendix A. Valve vaults will be investigated dunng 

the Phase I RFI/RI as discussed in Section 7 3 1 1 

2 2 2 3 Current Status 

Although the Closure Plan indicates that some OPWL pipelines were converted to the inspectable 

process waste system, it does not specifically identify these pipelines The 57 pipelines designated 

in the Closure Plan, and descnbed in Table 2 1 and Appendix B, are identified specifically as OPWL 

pipelines that were not converted to the new process waste system These lines, designated P-1 

through P-57, are no longer used and are believed to have been abandoned in place Pipelines beneath 

buildings were flushed with water unul sigmficant residues appeared to have been removed, then 

sealed at wall and floor penetrabons with six to twelve inch plugs of "non-shnkmg cement sealant" 

(DOE, 1986b) "his water was transferred to Building 774 for treatment (DOE, 1986b) Small 

segments of pipelines within buildings (e g , mer pipes) were removed Underground pipelines 

outside of buildings were abandoned in place without sealing or decontaminabon (DOE, 1988) 

Portions of some of the pipelines may have been removed dunng the installabon of the new process 

waste system, or dunng other RFP construction activities. Disruption of  pipeline trench fill matenals 

dunng subsequent excavations may have changed the distnbution of any contaminants around the 

pipelines Because most of the OPWL IS believed to have drained by gravity, no process waste other 
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than a residual coaung is anucipated to exist in most of the pipelmes, unless areas of differenual 
settlement have created sags in some pipelines Residual waste may also exist in portlons of forced- 
flow pipelines. Additional data cornpilauon activities will attempt to better define the current status 
of the OPWL pipelines prior to commencing field activities 

2.2.3 OPWL Tanks 

In September and October 1990, the 39 OPWL tank locauons idenbfied in the Closure Plan were 
further characterized to better evaluate their operaung hstory and current status (DOE, 1991c) The 
results of this charactenzauon were intended to supplement the Closure Plan information to a d  in 
p l m n g  the OU9 WIN. Additional investigation is planned under the additional data compilation 
activities (Section 7 2.4) to determine whether OPWL tank locauons exist whch were not identified 
in the Closure Plan The informauon presented in Uus secuon is based on the results of the 1990 
additional data compilation (DOE, 1991c) and on exisung data from the Closure Plan (DOE, 1988) 

The 39 OPWL tank locations summanzed in Table 2 2, designated T-1 through T-39, include all tanks 
that are known to have been part of the OPWL system Many of the locauons contain more than 
one tank, a total of 65 tanks exist at the 39 designated locations OPWL tanks are located in Areas 
100,400,500,700,800 and 900. The tank locauons are shown in Figure 2-2, and in greater detal 
on the OPWL Site Uulity Locabon Maps in Appendix A Detailed information about each tank 
location is provided in the OPWL Data Summary Sheets in Appendix B 

2 2 3 1 Construction 
OPWL tanks of known size range in volume from 250 to 200,000 gallons and are constructed of 

concrete, steel or stainless steel As shown in Table 2 2, the tanks can be grouped into six types 
of construction (DOE, 1988, DOE, 1991c) 

Floor Sump (used for incidental spill control) 

Sump (open top or covered) 
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Underground (sealed, permanently closed top) 

Above-Grade 

On-Grade 

Underground tanks located outside buildings are buned up to twenty-five feet below the ground 

surface (EG&G, 199Oa). Floor sumps typically are located inside buildings on the ground floor or 

basement level (DOE, 1991c) OPWL tanks outside production buildings often are located inside 

small concrete structures ("process waste pits") built specifically to house and provide access to the 

tanks These structures typically are built below grade, and in some instances served as secondary 

containment in the event of a tank leak or overflow. Tanks mide process waste pits are identified 

on the OPWL Data Summary Sheets in Appendix B 

2 2 3 2 Overation 

The OPWL tanks were used for temporary storage of process waste, both at the point of waste origin 

pnor to transfer through the pipehnes and at the point of destination pnor to waste treatment and/or 
disposal The tanks typically were allowed to fill over the course of days or weeks to a certain level 

before being empued into the pipeline network (DOE, 1988, DOE, 1991c) As mentioned in Section 

2 2 2 2, the wastes typically were analyzed for charactenzanon pnor to transfer into the pipelines 

2 2 3.3 Current Status 

Table 2 2 lists the current status of the tanks at each location based on the 1991 tank investigauon 

and on follow-up discussions with RFP personnel The status of the OPWL tanks fall into one of 

the following categones 

Incorporated into the new process waste system as permitted hazardous and mixed 
radioactive waste tanks under the RCRA Part B Hazardous and Mixed Waste 
Operanng Permit Application for the RFP (will not be a part of this RFI/RI) 

9 Incorporated into the new process waste system as 90-day transurmc mixed waste 
storage tanks under the RCRA Part B Transumc Mixed Waste Operating Permit 
Application for the RFP (will not be a part of  thrs RFI/RI) 

RFPawv t 0311 2/92 



Final Phase I RFI/RI Work Plan for 
Operable Umt 9 
Onginal Process Waste Lines 

Manual: 
Section. 
Page: 

21 100-WP-ou9.01 
2.0, Rev 1 

10 of 65 

Incorporated into the RFP exhaust plenum fire deluge system as emergency temporary 
holding tanks for potentially contaminated fire water 

In acme use but not RCRA-permitted (includes floor sumps and foundation drainage 
sumps used for incidental spill control whrch discharge to the new process waste 
system) 

Physically removed 

Abandoned in place. 

Five of the 39 tank locations idenufied in the Closure Plan were determined through the 1991 

investigation to be spunous, that is, these locauons have never contamed tanks or contain tanks 

which have never been used for process waste handling and are not associated with the OPWL. The 
investigation also determined that Tank T-14 was abandoned empty rather than being filled with 

gravel and capped, as was indicated in the Closure Plan (DOE, 1991~). 

A number of the tanks were cleaned and painted pnor to being abandoned or incorporated into the 

plenum deluge system, as identified in the Appendix B data summary sheets (DOE, 1988, DOE, 
1991c) According to procedures descnbed in the Closure Plan, the tanks were scrubbed and nnsed 

repeatedly unbl a radiation momtonng instrument indicated no change in the radioacuvity of the 

nnsate The tanks were then painted with multiple coats of "Carbonmastic No. 14" paint until a dry 

film thxkness of 0.008 inches was acheved. The paint was intended to serve as an alpha radianon 

barner (DOE, 1988) 

Since abandonment of the OPWL, the underground concrete sumps located at T-7 and T-8 have 

penodically filled with ground water The ground water is removed from the tanks and treated in 
the new process waste system when this occurs (DOE, 1988, DOE, 1991c) 

2 2 4 Interactions with Other ODerable Units 

Because the OPWL network extends throughout much of the RFP man produchon facility, 
interachons with other RFP OUs are likely Vanous components of the OPWL exist withm or in 
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close proximity to IHSSs in OUs 1,4, 6, 8, 10, 12, 13, 14, 15, and 16 (Figure 2-3) Because most 
of the IHSSs at RFP are still being defined and evaluated, the magrutude of potentlal interactlons 
are largely speculatwe Table 2.3 summanzes potential interactions between individual OPWL 
components and IHSSs in other OUs, based on physical proximity and known histones of some of 
the IHSSs. The table also summanzes any IAG field investiganon requirements for the IHSSs to 
allow preliminary evaluanon of potennal overlaps wth the OU9 FSP 

In addition to these potentlal interacaons, 11 RFP IHSSs target known or suspected OPWL hstoncal 
release sites (Table 2.4, also identified in Table 2 3). Nine of these IHSSs are withm OU8 (700 
Area) Per IAG requirements for OU9, the FSP presented in Section 7.0 is scoped to include 
invesngaaon of these sites as OPWL components 

It is clear that detailed coordination of FSPs for the vanous OUs will be necessary in order to avoid 
duplication of effort. Tables 2.3 and 2 4 are intended to help focus this coordination. The OU9 FSP 

presented in this Work Plan, however, does not consider potential interactions with other OUs in 

selection of sampling locations and analytrcal parameters 

2 3 SITE CONDITIONS 
Conditions in the vicinity of OU9 are discussed in th~s section 

2.3 1 TomfcraDhy 
Most of the OU9 is located within the controlled area of the mam plant which lies on an alluvial 
pediment informally referred to as the Rocky Flats mesa (Figure 2-4) The Rocky Flats mesa is a 
flat alluvial terrace that slopes gently to the east at approximately one degree The pediment and 
alluvial cover are dissected by several small eastward flowing streams These stream-cut valleys 
are incised into the bedrock and lie 50 to 200 feet below the pediment surface. Much of the ground 
surface in the controlled area has been disturbed by earthwork construction, thus obscunng onginal 
topographx undulations. Typical existmg slopes in the controlled area are approximately two to 
three percent The pipelines extend to the northern and southern edges of the controlled area, which 
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are at the crests of the mesa where side slopes run down into the drainages of North Walnut and 

Woman Creeks The eastern pornon of the pipelines extends outside of the controlled area to Pond 

B-2 in the South Walnut Creek drainage, side slopes in this drainage are approximately 15 to 25 

percent 

2.3.2 Site Geology 

Information for the discussion of geology was obtained primanly from the July 1991 draft final 

Geolonic Charactenzation ReDon (EGBtG, 1991~). Appendix D contams maps showng well and 

bonng locaoons as of 1990 along with the available logs, installation diagrams, soil and ground water 
analytical data for bonngs and wells near OU9 There is an on-going site-wde geological character- 

ization study that includes re-logging of geological core samples and new interpretations regarding 

the extent of (a) caliche and (b) the Arapahoe Formation sandstones (EGBiG, 1990b) 

2.3 2.1 Surfkid Geology 

Surficial deposits in OU9 consist of the Rocky Flats Alluvium, colluvium, valley-fill alluvium, 
disturbed ground, and mficial fill. These surficial deposits unconfonnably overlie the bedrock mts 
The main RFP facilities area is located on a terrace (or mesa) which is capped by Rocky Flats 

Alluvium Colluvium (slope wash) covers the hllsides of the terrace, and valley-fill alluvium is 

present in the drainages of North and South Walnut and Woman Creeks In addition, there are a 
few isolated exposures of claystone and sandstone bedrock located along slopes and the road cut 

directly east of the controlled area Most of the surficial deposits in OU9 consist of disturbed ground 

overlying the Rocky Flats Alluvium in the main part of the RFF and colluvium in the South Walnut 

Creek drainage Artificial fill covers the area around Building 881. There is very little undisturbed 

Rocky Flats Alluvium along the OPWL alignments 

The Alluvium Isopach Map, Figure 2-5, produced from a similar figure found in the July 1991 draft 

final Geolonic Charactenzation Remrt, was used to estimate total surficial deposit thudmess at vanous 
locations in OU9 The total bckness of the surficial deposits (equals depth to bedrock) in OU9 

can be highly vanable over short lateral distances and ranges from less than one foot at the east crest 
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of the mesa to approximately 30 feet at the west end of OU9 near Building 122 Depth to bedrock 

around the Solar Evaporation Ponds is less than 1 foot to approximately 22 feet, and south of Building 

881 at the southern limit of OU9, vanes from 4 to 22 feet. North of Building 774 at the northern 

limit of OU9, depth to bedrock is approximately 10 to 11 feet. Near the center of OU9, depth to 

bedrock is approximately 10 feet 

Rocky Flats Alluvium 

The Quaternary Rocky Flats Alluvium is the oldest and topographically lughest alluvial deposit at 

RF'P The Rocky Flats Alluvium consists of a senes of coalescing alluvial fans deposited by braided 

streams Rocky Flats Alluvium capped the terrace at RFP pnor to plant construction Much of the 

alluvium on the plant site was removed and/or reworked during construction acuvities 

The Rocky Flats Alluvium is an unconsolidated deposit composed of poorly sorted (well-graded) 

angular to subrounded cobbles, angular to rounded coarse gravels, coarse sands, and gravelly clays. 

Generally, it is coarser grsuned to the west and becomes finer grained towards the east Colors of 
the Rocky Flats Alluvium include light brown to dark yellowish orange and grayish orange to dark 

gray. Bedding has been identrfied only in a gravelly sand in the East Trenches area (EG&G, 1991~). 

As previously noted, the thickness of the Rocky Flats Alluvium in OU9 ranges from less than 1 foot 

to approximately 30 feet 

The amount of caliche (CaC03 mineralization in the interstices (pore spaces) of the alluvium ranges 

from zero to almost 100 percent In areas where caliche has been defined as "abundant" the amount 

of caliche in the interstices is greater than 25 percent over a one to two foot interval (EG&G, 1991c) 

It is believed that in OU9, the amount of caliche generally increases as the thckness of the Rocky 

Flats Alluvium decreases The amount of caliche may have hydrogeologic significance and is 

discussed further in Section 2 3 3 2 

I. 
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All of the Rocky Flats Alluvium was eroded away in the drainages of North and South Walnut Creeks. 

Colluvium and valley-fll alluvium were subsequently deposited along the slopes and in the drainage 

ways. 

Colluvium 

Colluvial materials (slope wash) are present on hll slopes in the northeast, east and the south- 

southeast portion of OU9 descending to North and South Walnut Creeks and along the slopes of 
Woman Creek 

Colluvium is descnbed as consistmg predominantly of unconsohdated clay with common occurrences 

of silty clay, sandy clay and gravel layers Color ranges from dark yellowish brown to light olive 

gray and light olive brown Occasional dark yellowish orange iron-oxide staimng and stnngers of 
brownish gray are present Sand, where present, is very fine-grained to coarse-gramed and poorly 

sorted Occasional cobbles occur withln gravel layers, which are poorly sorted and unconsolidated. 

Valley-Fill Alluvium 

The most recent deposit in OU9 is the valley-fill alluvium, which is present in modem stream 

drainages Withm OU9 valley-fill alluvium occurs in the drainages of  North and South Walnut Creek 

It is denved from reworked and redeposited older alluvium and bedrock matenals The valley-fill 

alluvium consists of unconsolidated, poorly sorted sand, gravel, and pebbles in a silty clay matnx. 

Colors range from olive gray to dark yellowish orange and dark yellowish brown. 

Disturbed Ground 

Much of the soils in the controlled area of the RFP have been disturbed by building and road 

construction Disturbed ground is generally descnbed as unconsolidated clay, silt, sand, gravel, and 

pebbles The matenals are very poorly sorted with fragments of claystone and display no bedding 

Colors range from olive to reddish brown to yellowish gray and gray to yellowish orange Angular 

to subangular gravels and pebbles of g r a t e  and quartzite are commonly found in areas of disturbed 

Rocky Flats Alluvium or disturbed colluvium Sand, where present, vanes from fine-grained to 
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coarse-grained and is very poorly sorted Soil deposits in the area of disturbed ground range in 

thickness from 0 8 feet at well 32-86 (north of Pond 207-A) to greater than 21 feet at bonng SPO7-87 

(east of Pond 207-B South). 

Artificial Fill 

There is an area of amficial fill mapped around the 881 building, whrch was connected to the south 

portion of OU9 Matenal excavated for the Building 881 foundation was spread over a large area 
generally south of the building The very poorly sorted and unconsolidated artificial fill was derived 

from Rocky Flats Alluvium, colluvium, and fragments of claystone and concrete rubble It is 
predominantly composed of sandy clay with some gravelly zones. Sand and gravel fill matenal is 
expected to have been backfilled in some of the tank and pipe excavauons The fill is generally 

brown to gray in color with occasional zones of moderate yellowish brown staining. 

2 3 2 2 Bedrock Geolonv 

The Upper Cretaceous-age Arapahoe Formation unconfonnably underlies surficial deposits in OU9 

The Arapahoe Formanon at RFP is composed of approximately 80 percent claystone and silty 

claystone and approximately 20 percent interbedded, lenticular sandstones. It contams at least five 

mappable sandstone intervals (EG&G, 1991c) The Arapahoe Formauon is approximately 150 feet 

thxk in OU9 and dips gently to the east at about one to two degrees (EG&G, 1991c) Its contact 

with the overlying surficial deposits generally parallels surface topography As previously stated, 

depth to bedrock ranges from less than one foot near the extreme eastern limit of OU9 to 

approximately 30 feet near Building 122 at the west end of OU9 

The Arapahoe Formation is a fluvial deposit composed of channel-fill, point bar, and overbank 

deposits (EG&G, 1991c) Claystones and silty claystones represent overbank deposits, while most 

of the sandstones in OU9 represent channel-fill and point bar deposiuon from a meandenng stream 

system flowing generally west to east Contacts between vanous lithologies are both gradational 

and sharp Leaf fossils and organic matenal are found sitewide throughout the Arapahoe Formation 
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in both Arapahoe claystones and sandstones Weathenng is observed to penetrate up to approximately 
30 to 40 feet into the bedrock 

Open and healed fractures have been observed as deep as 220 feet although most that have been 
descnbed as open are currently believed to be induced during drilling Healed fractures commonly 

occur in siltstones and very fine-grained sandstones and have less than one millimeter of bedding 
offset The fractures are generally less than one millimeter wde and are cemented with host ruck 
argillaceous cement and mamx material (EG&G, 1991~). 

AraDahoe Clavstones/Siltv Clavstones 
The Arapahoe claystones and silty claystones are massive and blocky, contaming occasional thm 
laminae and stnngers of sand, silt, and coal Unweathered claystones and silty claystones are light 

to melwn olive gray and occasionally olive black Weathered claystones appear dark yellowish 
orange and yellowish brown The color difference is the result of iron-oxide staining, whch is 
common at depths from 1 to 20 feet below the base of the surficial matenal, Leaf fossils and black 
orgamc matter occur throughout the claystones 

Arapahoe Sandstones 
Most of the Arapahoe sandstones are poorly to moderately sorted, subangular to subrounded, silty, 
clayey, quartzitic, and very fine-gruned to medium-grained. The uppermost sandstone (Number One 
Sandstone) is moderately to well-sorted and very-fine-grained to medium-gramed. Some coarse- 
grained to conglomeratic sandstones have been documented Unweathered sandstones are light gray 
to olive gray Weathered they appear pale orange, yellowish gray, and dark yellowish orange, as 

the result of iron-oxide struning. This oxidation is present within 30 to 40 feet of the base of the 

surficial matenal. Cementatron generally increases with depth as weathenng decreases Cementmg 
agents in the sandstones are predominantly argllic with minor amounts of calcium carbonate (CaCOd 
and sihca Trough and planar cross-stratification are common sedimentary structures (EG&G, 199 1 c) 
Individual sandstones have lenticular geometnes and contam t3un beds or laminae of silt and clay 
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The Arapahoe Formabon conmns at least five mappable sandstone intervals The maximum thlckness 

of these sandstone units range from approximately 9 feet to about 27 feet The vertical separation 

between each umt ranges from 2 to 40 feet (EG&O, 1991~). Leaf fossils and organic material occur 

throughout the sandstones Sandstones directly subcrop beneath the Solar Evaporanon Ponds. 

2 3 3 Hydrogeology 

InformaQon for the hydrogeology discussion was obtained pnmanly from the July 1991 draft final 

Geoloaic Characterization ReDort (EGBiG, 1991c) This secnon discusses surface and subsurface 

hydrogeology specific to OU9 

Both ground water recharge and discharge occurs in OU9 Ground water recharge occurs as 
infiltrauon of precipitaaon and surface water seepage from streams, ditches, and ponds Ground water 
recharge to the subcropping Arapahoe Formauon occurs as infiltration of ground water within the 

surficial matenal Ground water also discharges in streams, ditches, and seeps along slopes and 

drainage valleys and becomes surface water Evapotranspiration represents a significant loss to the 

overall water budget in OU9 

2 3 3 1 Surface Water 

OU9 lies withln the watersheds of three west to east flowing streams North Walnut, South Walnut, 

and Woman Creeks There are holding ponds in each of the creeks downstream of OU9 (Figure 2-4). 
In North Walnut Creek, there are four ponds designated A-1, A-2, A-3, and A-4, from west to east. 

Currently, Ponds A- 1 and A-2 are used only for spill control, and North Walnut Creek stream flow 

is diverted around them through an underground pipe Previously (until 1980). Ponds A-1 and A-2 

were used for storage and evaporauon of laundry water. Pond A-3 receives the North Walnut Creek 

stream flow and runoff from the northern pomon of RFP (and OU9) Pond A-4 is designed for 
surface water control and for additional storage capacity for overflow from Pond A-3 (Rockwell, 

1988) 
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Five retention ponds located along South Walnut Creek are designated B-1, B-2, B-3, B-4, and B-5, 

from west to east. Cumntly, Ponds B-1 and B-2 are reserved for spill conml, whereas Pond B-3 
receives treated effluent from the sanitary sewage treatment plant Ponds B-4 and B-5 receive surface 
runoff and occasionally collect discharge from Pond B-3. Pond B-5 receives runoff from the central 
portJon of RFP (and OU9) and is used for surface water control in additron to collectmg overflow 
from Pond B-4 

The two C-senes ponds, C-1 and C-2 (south and east of the plant, respectwely), are located along 
Woman Creek Pond C- 1 receives stream flow from Woman Creek. This flow is diverted around 
Pond C-2 into the Woman Creek channel downstream. Pond C-2 receives surface runoff from the 
South Interceptor Ditch along the southern pomon of RFP (Rockwell, 1988) 

Surface water drainage in OU9 is controlled for the most part by water diversion works such as 

ditches, pavements, gutters, drains, and culverts Surface water drainage patterns in the controlled 
area are shown in Figure 1-2 The largest of the runoff control ditches in the controlled area is the 
Central Avenue Ditch which runs eastward along Central Avenue and discharges to South Walnut 
Creek (Pond B-5) The other major runoff control ditch is the South Interceptor Ditch whch prevents 
runoff from the south side of the RFP main production area from entenng Woman Creek, the ditch 
discharges to Pond C-2 (Rockwell, 1988) 

The discharges from the ponds are monitored to document compliance with NPDES permit 
requirements In addition to NPDES rnonitonng requirements, all off-site pond discharges are 
momtored for concentrations of plutonium, amencium, urmum, and tntium (Rockwell, 1988) 

2 3 3 2 Ground Water 
Available information on ground water in the controlled area where most of OU9 exists is from 
investigauons of the Solar Evaporation Ponds in the northeast portion of the controlled area and the 
881 Hillside along the southeast boundary of the controlled area Ground water occurs in both ;. 
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unconfined and confined conditions throughout most of OU9. Figure 2-6 presents a water table 
contour map for OU9 

Unconfined Ground Water 
Unconfined ground water occurs in the Rocky Flats Alluvium, colluvium, valley-fill alluvium, 
disturbed ground, and artificial frll (collecuvely referred to as the alluvial HSU) Where the Arapahoe 
sandstones subcrop directly below the surfkial matenal, they are in hydrauhc connecbon, and are 
collectively referred to as the uppermost HSU 

The Arapahoe sandstone geometnes are lenmular and laterally disconunuow Although individual 
sandstones may not be in lateral hydraulic commumcation, the Number One Sandstone is said to 
subcrop frequently throughout the RFP area and acts as an unconfined aquifer for a substantial portion 
of its occurrence (EGBG, 1991c) 

Surficial deposits on the Rocky Flats site generally are recharged by infiltrahon of incident 
precipitation and by seepage from ponds, ditches and creeks, although the situabon in the main plant 
area probably differs from undeveloped areas because of the greater amount of paved and covered 
surfaces Large water table fluctuations have been observed in response to seasonal recharge (Hun, 
1976) Alluvial water levels are lughest dunng the spnng and early summer months of May and 
June. Water levels decline dunng late summer and fall, and some wells go dry at th~s tlme of year 
As a result of water table fluctuations, the extent of saturated surficial deposits fluctuates. Unsatu- 
rated suficial deposits exist on the south and east sides of the Solar Evaporahon Ponds The shallow 
ground water system discharges in streams, ditches and at seeps along slopes at the alluvium/bedrock 
contact 

Based on the water table contour map of the FUT site the unconfined ground water in OU9 generally 
flows easterly, as well as northeast towards North Walnut Creek and southeast towards Woman Creek 
The main plant area is on a ground water divide which lies approximately west-east beneath Central 
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Avenue. Consequently, much of the OU9 is upgradient of the Solar Evaporation Ponds and the 881 
Hillside. 

Generally, the ground water flows along the contact of the surficial material and the underlying 
Arapahoe Formabon claystones in a downgradient direcoon to the east As previously discussed 
in Section 1 3 3.8, the alluvial HSU and the uppermost HSU exhibit a hghly vanable range of 
hydraulic conductivity values As shown in Table 2 5, hydraulic conductivity values reported by 
vanous investigauons of the Rocky Flats Alluvium range from 1 x 1U2 cm/s (Hurr, 1976) to 4 x 10' 
cm/s (DOE, 1988) This wide range of hydraulic conducuvity values for the Rocky Flats Alluvium 
is due to its heterogeneity and vertical and lateral variability. The most recent hydrogeologic 
investigation suggests the hydraulic conductivity of the Rocky Flats Alluvium and the Arapahoe 
Number One Sandstone is approximately 6 x 10' cm/s whereas the claystones have a hydraulic 
conducuvity on the order of 1 x lo-' cm/s (EG&G, 1991c), effectively constraining much of the flow 
within the alluvial HSU to the surficial material above the surficial matenal/bedrock unconformity 
The feasibility of measunng Rocky Flats Alluvium hydraulic conductivity in selected monitor wells 
at RFP OU1 and OU2 currently i s  being evaluated Measurement of Rocky Flats Alluvium hydraulic 
conductivity in wells proximal to the OPWL (listed in Appendix D) is limited to a slug test performed 
in monitor well 2286 near the Solar Evaporation Ponds This well is screened across the 
alluvium/bedrock contact, meaning that the value measuted, 8 7 x 10" cm/s, is not necessarily 
representative of the alluvium alone 

Honzontal gradients for the uppermost HSU were calculated from the draft final Geologic 
(EG&G, 1991c), Upper HSU Water Table Elevation Map and range from 

approximately 0 02 feet per feet (Wft) near the west end of OU9 to about 0.1 ft/ft at the north end 

of OU9 near Building 774 

The depth to ground water is vanable and generally becomes shallower as the surficial matenal thms 
The depth to ground water at the west end of OU9 near Buildlng 122, is approximately 2 feet and 
east of the Solar Evaporation Ponds it is approximately 2 to 8 feet The water table depth at the 
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south end of OU9 near Building 881, ranges from less than 1 foot to about 13 feet and at the north 

end of OU9 near Building 774 is about 13 feet. The information regarding depth to ground water 

was estimated from the Upper HSU Water Table Elevation Map contained in the draft final Geolopic 

Charactenzation Rewn (EG&G, 1991c) 

As previously noted in Secbon 2 3 2.1, the amount of caliche mineralization tends to increase as the 

thickness of the surficial deposit decreases Furthermore, there are some areas where the amount 

of caliche in the interstices of the surficial material approaches 100 percent The presence of caliche 

may prove to be a very useful method of determimng localized changes m hydraulic conductlviues 

and ground water flow directlons Due to insufficient data on caliche extent in RFP surficial deposits, 

the extent to whch thls may be helpful is unknown at this bme 

Confined Ground Water 

Confined ground water in the sandstone umts of the Arapahoe FormaDon occurs throughout most 

of OU9. Ground water recharge to the Arapahoe Formation occurs as infiltration of alluvial ground 

water and as infiltration of precipitation where bedrock outcrops in the western portion of the RFP 

(EG&G, 1991~). The confimng layers for the sandstones are the relatively impermeable claystones 

and silty claystones of the Arapahoe Formation Ground water in the sandstone units of the Arapahoe 

Formation normally occurs under confined conditions throughout most of RFP. The exception to 

thls is the occurrence of ground water in subcropping sandstone units directly beneath the alluvial 

HSU 

The lower Arapahoe sandstones have a hydraulic conductivity of approximately 10" cmls (EG&G, 

1991c) An overall downward vemcal gradient has been idenbfied but due to lack of data has not 

been quanufied The existence of a vemcal gradient is evidenced in the overall decrease in static 
water levels in momtonng wells with depth (EGBG, 1 9 9 1 ~ ) .  
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The Arapahoe sandstones and the alluvial HSUs have relauvely low hydraulic conducuvities 

(Table 2.5), therefore, these units are not generally believed to be capable of producing economical 

amounts of water. 

Generally, both confined and unconfined ground water flow is toward the east Much of the ground 

water withm the uppermost HSU becomes surface water as it leaves the ground water system as seeps 

along slopes and in stream dramages 

ImDact of Trench-Fill Structures on the Alluvial HvdrostratinraDhic Unit 

Industnalizauon of OU9 significantly affected the hydrogeology of the site Heightened awareness 
and understanding of the synthetic conditions will facilitate a more accurate site charactenzation 

One pivotal construcuon effect on the alluvial HSU is the creation of alignments of potential preferred 

migration pathways These potential preferred migration pathways are infilled trenches from buried 

utilities, such as storm sewers, sarutary sewers, electncal lines, and building foundations, in addition 

to both abandoned and active process waste pipes and tanks The extent to whch these trenches 

can provide preferred migration pathways is not fully known but must be considered when evaluating 

OU9 hydrogeology. 

2 3 4 Site Access 

Access to certain areas of the site may be limited due to physical obstructions or secunty provisions 

Much of the OPWL is located in hghly congested areas restncted by buildings, overhead lines, 

underground uthties, etc A lunited site accessibllity evaluation was performed dunng the preparaoon 

of a preliminary data compilation report (Appendix B) Information relevant to this accessibility 

evaluation is compnsed of field notes taken while conducung tank inspections. These field notes, 

which are documented on Tank Inspection Forms, contain general information regarding physical 

obstructions and secunty restnctions and are included as Appendix E A more detailed assessment 

of equipment access will be conducted dunng the site walk to be performed as part of additional 

data compilabon activities (Section 7 2 4 2) 
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2.4 NATURE OF OPWL CONTAMINATION 

A discussion of the nature of potential contaminants in the sources and affected media at OU9 is 

presented in thu sectson The pnmary emphasis is placed on characterizing the hstorical composition 

of wastes transferred through the OPWL 

2 4 1 Waste Charactenstics 

According to the Closure Plan, RFP process wastes typically consisted of aqueous solutions with 

elevated nitrates, uramum -233, -234, and -238, and transuranics (plutonium -239 and amencium - 
241) Caustics (bases) and acids also were transported or stored in the system. 

Personnel interviews were conducted in September and October 1991, in an effort to better delineate 

building-specific process waste streams that would have been discharged into the OPWL All 
buildings that generated process waste and were part of the OPWL network were addressed 

Interviewees were categoncally questioned regarding radionuclides, acids, bases, inorgarucs (metals), 
oils, solvents, polychlonnated biphenyls (PCBs), pemades, herbicides, and other potential consbtuents 

such as personnel decontamination fluids The goal was to obtain a more detailed accounting of the 

original building-specific waste streams than was previously available Infonnauon obmned did 

not constitute a complete, comprehensive inventory of every constituent discharged into the OPWL, 

but rather an improved general understanding of pnmary conststuents charactenshc of each building’s 

process waste stream Currently, the results are considered the most complete listing of waste streams 
sent through the OPWL and are presented in Table 2 6 A summary of the predominant waste streams 

identified through the interview process follows 

Low-level radioactive aqueous wastes with high nitrate concentrations were a primary OPWL waste 

stream. Uranium, including the isotopes U-234, U-235, and U 238, was present in the wastes in the 

OPWL Plutonium, the only transuranic element used in manufactunng at the RFT, is also known 
to have been present in process wastes RFP plutomum consists pnmmly of the isotope Pu-239, 

with a lesser amount of Pu-240, and trace amounts of Pu-238, Pu-241, and Pu-242 (DOE, 1980) 

Amennum-241, a daughter product of Pu-241, has also been found at the RFP site 
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Because the OPWL handled aqueous process wastes, efforts were made to prevent volatile organic 
compounds from entenng the system and disrupting waste treatment activiues. However, per the 

above descnbed personnel interviews, volable and semivolaule organics were transferred through 
the OPWL m small quantities. The organic constituents that most likely were discharged to the 
OPWL include 1,l.l -tnchloroethane (TCA), tnchloroethylene (TCE), carbon tetrachlonde, fieons, 
ammomum thlocyanate, acetone, alcohols, xylenes, and toluene. 

Numerous acids were used extensively and discharged into the OPWL. The pnmary acids discharged 
into the OPWL include nitnc, hydrofluonc, perchlonc, sulfuric, phosphoric, and chromic acid. The 
dominant bases discharged into the OPWL include ammonium hydroxide, sodium hydroxide, 
potassium hydroxide, and calcium hydroxide The primary metals that were transferred through the 
OPWL in small quantities include utamum, tantalum, lead, beryllium, chromium, nickel, and mercury. 

Small quantities of other liquids in the system included medical decontamination fluids, pickling 
liquor from foundry operations, and miscellaneous laboratory liquids, jamtonal waste, and laundry 
effluents 

The 1976 report by Sunday, which is presented in Appendix C, contains information on the process 
waste volumes and chemistry for specific building areas Citations of chemical information in the 
Sunday report indicate the OPWL pnmanly contamed the following constituents: 

Uranium 238 

Uranium 235 

Plutomum 

Nitrate 

Acids 

Bases 

Hexavalent chromium 
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Conshtuents mentioned less often in the Sunday report were 

Chromium 

Beryllium 

Iron 

Iodine 

Phosphate 

Tnt.Ium 

Table 7 2 presents the analyte list for Stage 1 sampling acbvit.Ies 

2 4 2 SourcesReleases 

The OPWL tanks and pipes are the m a n  sources of potennal contaminahon at OU9 Occasional ' 0 
accidental releases of process waste from tanks and pipes have occurred Releases have occurred 

as a result of 

Leakage of pipe fittings, including joints, elbows, reducers, junchon boxes and valve 
vaults 

Detenorahon of tanks and pipes from age 

Breakage of the lines due to construction activihes, settling of man-placed soil fill 
or settling of building foundabons 

Overflows due to improper tank filling 

Overflows at junction boxes and valve vaults 

Incompabbility of the process waste with the pipes, gaskets, and tank matenal 

Histoncal OPWL release data will be used to delineate areas of concern These release locabons 
will be preferentlally targeted for field sampling The locations and other pemnent information of 
reported releases are incorporated into the OPWL Data Summary Sheets in Appendix B I. 
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The lateral and vertical extent of the releases are not precisely known but are expected to be largely 
confined to the pipeline trench backfill materials and adjacCnt soils. The typical trench is approxi- 
mately three feet wide and extends to the depth of the pipe. Sand was commonly used to bed the 
pipe in the bottom of the trench (DOE, 1988) 

Quick idenuficauon of some releases was made by idenufying discrepancies between gauge 
measurements at the points of ongin and destinatton. In some reported incidents, appearance of 
liquids at the ground surface also permitted detecbon (DOE, 1988) A more detailed release volume 
discussion is presented in Sections 2 5 2.1 and 2 5 2.2 Any additional avalable documentation 
regarding calculated release volumes will be obtarned dunng the additional data compilation activittes. 

Pnor to the imtiation of field activiues, additional data compilation activiues, discussed in 
Section 7 2.4, will be performed to ensure, in part, that all available release mformation is obtaned 
and effecuvely uttlized The Histoncal Release Report (HRR) project, an ongoing site-wide 
investigative study, has assembled a database of available information pemnent to past releases at 
the RFP. One element of the addiuonal data compilation activity will be to query the database for 
release informauon related to the OPWL, which will be used in the design of the OU9 FSP, 

Since abandonment of the OPWL, the underground tanks at the southeast comer of Building 559 

(Tank T-7) and north of Building 771 (Tank T-8) have penodically filled with ground water (DOE, 
1988, West, 1977, and EPA, 1988b) The ground water is removed from the tanks when th~s occurs 
and is treated in the new process waste system 

2 4 3 Previous OPWL Investigations 
Few OPWL-specific investigations have been conducted Information regarding previous OPWL 
invesugations was obtained pnmanly from the September 1976 Survey of the Status of the Existinq 
Process Waste Lines, by G Sunday (Appendix C, Document C-2) The Sunday report is a 
compilation of OPWL data pertairung to waste streams, physical information (e g , size, locations, 
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age, construcuon matenals, etc.), and soil sampling results. Th~s infomauon has been incorporated 

into this Work Plan Table 2 7 includes the soil sampling results presented in the Sunday report 

A second study, the August 1971 Pressure Testing and Leak Location Survev of Process Waste Lines 

at the Rockv Flats Facility, conducted by Internauonal Leak Detecuon Services, Inc , hydrostatically 

tested approximately 12,000 feet of process waste line and wherever possible pinpointed leak 

locations The results of th~s invesugauon are expected to help in defining probable OPWL release 
locations to be investigated under the OU9 RFURI Although the text portion of the study is provided 

in Appendix C (Document C-3) and has been mcorporated into thrs Work Plan, essential maps and 

supporhng documentation were not obtained Copies of these matenals are believed to be held at 

the Federal Records Center in Denver, Colorado, and an attempt will be made to obtain these dunng 

addiuonal data compilation acuviues (Secuon 7.2.4) 

The Closure Plan extracted information from the text pornon of the study which has been incorporated 

into th~s Work Plan Under the additional data compilation activities, this infomauon will be venfied 

and augmented if necessary 

2 4 3 1 Previous Soil SamDlinq 

In 1976, several soil samples were obtained at OU9 and chemically analyzed (Appendix C, 

Document C-2) The samples were obtained from areas of known leaks and repairs along the OPWL 

The soil samples were tested for levels of nitrate and plutonium, both of which were used extensively 

in the processes at the plant and are charactensuc of the process wastes The locauons of the soil 
samples and the results of the analyses are presented in Table 2 7 All soil samples were obtamed 

from the bit of an auger after dnlling to depths of approximately four feet. 

Table 2 7  also includes natural background results from the geochemical study of background 

chemical concentrations for geologic matenals, sediments, surface water and ground water for the 

Rocky Flats Plant (EGBiG, 1991d) Companson with background data for the Rocky Flats Alluvium 

suggests that some of the 1976 results for mtrate and plutomum were elevated 0 
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2.4.3.2 Previous Ground Water S a m r h g  
Some indication of probable ground water quality for the OPWL area can be obtaned from the water 
quality data of the upgradient wells at the Solar Evaporaaon Ponds (OU4) and 881 Hillside (OU1) 

sites At the Solar Evaporatron Ponds, the upgradient ground water contans (a) chlonnated volatsle 
orgmcs, predominantly carbon tetrachlonde, TCE, and chloroform, with concentrations up to several 
hundred pa, and (b) elevated levels of total dissolved solids (TDS) and mtrate (EGhG, 199Oc) 

Near Building 881, alluvial well 1-87, which is upgradient of the 881 Hillside IHSSs, has had elevated 
levels of gross alpha, gross beta, uranium 233 and 234, uranium 235, and u m u m  238 The OPWL 
is one of the possible sources for these elevated ground water concentrations 

2 5 CONCEPTUAL MODEL 
Utilizing the known site physical conditions and potential contamination sources descnbed in the 
preceding sectrons, a conceptual model of exposure pathways for OU9 is developed here for use in 
the evaluation of the potenual nsks of OU9 contaminauon to human health and the environment 

The pnmary purpose of the conceptual model is to aid in identrfying exposure pathways by which 
human and biotic receptors may be exposed to contaminants The EPA defines an exposure pathway 
as 'I . a unique mechanism by which a population may be exposed to chemicals at or onginating 
from the site It (EPA, 1989b) As shown in Figure 2-7, an exposure pathway must include a 
contaminant source, a release mechanism, a transport medium, an exposure route, and a receptor 
An exposure pathway is not complete without each of these five components The individual 
components of the exposure pathway are defined as follows 

Contaminant Source (Section 2.5 1) For purposes of the OU9 conceptual model, the 
contaminant source is divided into histoncal sources (OPWL pipeline and tank 
releases) and current sources (soils wluch potentially have been directly affected by 
these releases) Because the OPWL may feasibly contam wastes wluch can still be 
released to the environment, pipeline and tank releases are also shown as a current 
contaminant source 

Release Mechamsm (Section 2 5 2). Release mechmsms are physical and/or chemical 
processes by whch contaminants are released from the source The conceptual model 
identifies histoncal mechanisms whch released contaminants directly from the 
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hstoncal sources (in thls case, leaks, spds and overflows), mechanisms whch release 
contaminants directly from the current contaminant sources (pnmary release 
mechamsms), and those whch release contaminants from transport media (secondary 
release mechamsms) 

Transwrt Medium (Secuon 2.5 2): Transport media are the environmental media into 
wbch contaminants are released from the source and from whch contammants are 
in turn released to a receptor (or to another transport medium by a secondary release 
mechanism) Potential transport media for OU9 include air, surface water, ground 
water, and biota 

Exwsure Route (Secuon 2 5 3). Exposure routes am avenues through which 
contaminants are physiologically incorporated by a receptor Exposure routes for 
receptors at OU9 are inhalation, ingestion and dermal contact 

ReceDtor (Secuon 2 5.3). Receptors are human or environmental populaQons which 
are affected by the contaminatron released from a site Human receptors for OU9 
include RFP workers and visitors Environmental receptors include biota (both flora 
and fauna) indigenous to the OU9 environs. 

The conceptual model provides a contaminant source charactenzation and an overview of all the 

potential exposure pathways that may result from releases from and into each transport medium 
(Section 2.54) Some of these pathways have a higher potential for occumnce than others 
Sipficant exposure pathways are identified by evaluating the fate and mobility of the contaminant 
in each potential source and transport medium 

2 5.1 Contaminant Source 

As shown in Figures 2-8 and 2-9, the pnmary contaminant source at OU9 is considered to be the 
OPWL pipelines and tanks These OPWL components transported and stored aqueous process waste 
contaimng numerous compounds, and constitute both an histoncal and a current contaminant source 
In addition, soils contaminated by OPWL releases are considered a current contaminant source 

2 5 1.1 Source Charactenstics 
The OPWL is descnbed in detail in Section 2 2 The OPWL consists of approximately 35,000 feet 
of pipelines and 65 tanks located throughout the FUT main production facility (Figure 2-2) These 
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components were used to store and transport aqueous process waste at the RFP between approximately 
1951 and 1980 The pipeline network is believed to be buned to depths ranging from three to eight 

feet in trenches approximately two to h e  feet wide. The bottoms of some underground tanks may 

be twenty feet or more below the ground surface Some of the underground tanks are known to 

penetrate the water table in the upper hydrostratigraphc unit, and it is possible that soils surrounding 

some pipelines are saturated, parucularly dunng spnng months when the water table typically is 
hlghest. It is believed that some of the pipelines and underground tanks are bedded in native soil 
backfill, while others are bedded in sand or gravel. Few of the tanlcs and very few of the pipelines 
are known to be doubly contamed Although much of the OPWL reportedly was flushed, dramed 

and/or cleaned and painted when taken out of service, it is likely that residual contaminatton exists 

in some pipelines and tanks whch potentially constitute a current contaminant source 

As discussed in Section 2 4.2, histoncal OPWL releases to the ground surface and beneath the surface 

are known to have occurred Soils impacted by these releases therefore constitute a current 
contaminant source 

2 5 1 2 Contaminant Charactenstics 

Charactensucs of RFP process waste are addressed in Section 2 4 The various OPWL components 
handled different process waste streams, and the compositton of these waste streams vaned widely 

Table 2 6 charactenzes process waste streams for different RFP productton and support buildings, 

and the OPWL Data Summary Sheets in Appendix B show the inferred waste streams handled by 
specific pipelines and tanks. Available analytical results from environmental media potentially 
contaminated by the OPWL are provided in Appendix D Sechon 7 2 2 provides the rationale for 
selecting contaminants of concern for the OU9 Field Sampling Plan 

2 5 2 Release Mechanisms and Transport Media 

The pnmary release mecharusm for OU9 is leaks, spills, and overflows of process waste from the 

OPWL tanks and pipelines Histoncal accounts of OPWL releases (Section 2 4 2) indicate that the 
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releases could potenbally have impacted the transport media of air, surface water, ground water, and 

biota through the pathways illustrated in Figures 2-8 and 2-9. 

2.5 2.1 PiDeline Releases 

Pipeline releases, and contamination along the OPWL pipelines, are most likely to occur at the 

following locabons. 

Valves, cleanouts and other pipeline opemngs 

Intersections between pipeline segments, especially where size reductions and changes 
in pipeline matenal occur 

Elbows and joints 

Pipehank connections 

Areas of pipeline corrosion 

Sections of pipeline broken dunng settling or excavation 

OPWL pipelines are believed to be bedded either in sand or in name soil backfill Hydraulic 

conductivity in clean sand can be expected to range from 10 to 1 cm/s (Freeze and Cherry, 1979). 

In contrast, measured hydraulic conductwity in the Rocky Flats Alluvium, the deposit in which the 

great majonty of OPWL pipelines are located, ranges from 1W2 to 4 x lo" cm/s (Table 2.5, see 
discussion in Section 1 3 3 8) The hydraulic conducuvity of unconsolidated deposits such as the 

Rocky Flats Alluvium can be expected to increase when deposit is disturbed (e.g , excavated and 

replaced as backfill matenal) due to increased porosity in the disturbed matenal (McCarthy, 1982) 
It is therefore considered very likely that most pipeline releases imtially flowed preferentially through 

the trench matenals, and permeated the surrounding native soils to a much lesser extent than the 

trench matenals Over time, the released matenals may gradually have infiltrated surrounding native 

soil, particularly the soil beneath the trench Any contaminant plumes from pipeline releases are 
expected to be strongly aligned along pipehne trenches, and perhaps to extend below the trenches 

into the underlying soils Ground water which may penodically or pere~ial ly  saturate pipe trenches 

can also be expected to flow preferentially through the trench matenals, and any resulting spread 
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of contaminanon should remain strongly onented along the trench (this is not to say that ground water 

may not gradually spread the contaminanon outside the trench, but is to say that the contaminant 

plume will remain preferentially aligned). 

Contaminant plumes resultrng from slow, gradual pipeline leaks may be less strongly onented along 

pipeline trenches than those from releases with hgher flow rates. Although release rates for OPWL 
pipeline leaks sometimes have been esnmated in past reports and studies, these estrmates most likely 

reflect only major or catastrophic leaks It is probable that many leaks occurred from the pipelines 

whch were never detected due to low flow rate (as well as remote location, depth of bunal, or 
overlying pavement or structures). It is also probable that some major or catastrophic releases were 
preceded at the same locabon by a longer penod of slow leakage as the pipeline gradually failed 

However, it is still considered likely that the relatively much lugher hydraulic conductivity of the 

trench matenals will control the onentation of contaminant plumes from gradual pipeline leaks, albeit 

to a lesser degree than those from more sudden releases ' 
Histoncal release documents record emmated pipeline release volumes up to several thousand gallons 

As menuoned previously, these estimates most likely reflect major or catastrophic leaks For purposes 

of a conceptual pipeline release model, 500 gallons is considered a reasonable approximation of  
average release volume when slower, more gradual releases are taken into account. Using trench 

fill properties of 115 pounds per cubic foot dry density, 35 percent porosity and ten percent moisture 
content by weight of dry soil, and assuming a saturated cross sectional area 3 0 feet wide by 0 5 feet 

deep (DOE, 1988) with negligible infiltration into surrounding soil, the hypothebcal contaminant 

plume would extend approximately 300 feet along the trench Tlus calculation is presented in 

Table 2 8 

As discussed above, some infiltration into native soil surrounding the trench undoubtedly occurred 

from pipeline releases, especially gradual releases Such infiltration would act to decrease the length 

of the contaminant plume along the trench Because this infiltration is not expected to be appreciable, 

a dividing factor of 1 5 in the estimate of average contaminant plume length provides a safe and 
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reasonable margin of compensauon for infiltration into native soil Therefore, 200 feet is the 

proposed maximum spacing for soil sampling (1.e , test pit locauons) along the OPWL pipeline 

alignments 

It is acknowledged that 200 foot test pit spacing may not detect a l l  release locations along the OPWL 

pipelines, particularly low-volume, intermittent releases. Although pressure testing of lines between 

test pits may a d  in idenufying release locations that are not physically excavated, no approach short 

of complete excavation and composite sampling can ensure that all pipeline release locatrons are 
identified The FSP (Section 7 0) is designed to provide a reasonable and diligent effort toward 

locaung those pipeline releases whch are more likely to constitute a potential threat to human health 

or the environment It should be noted that, for most pipeline sectrons, test pits will target structural 

features (e g , elbows, tees, and valves) and/or known histoncal release locabons The 200 foot 

maximum test pit spacing is a contingency in the absence of specific target areas along the pipelines, 

and will most likely be employed only on a few long secuons of pipeline Although the preceding 

conceptual model suggests limited contaminant infiltrauon into native soils, the FSP does not 

eliminate native soils around pipeline trenches fmm investigation The need to investigate these soils 

will be addressed in t e c h c a l  memoranda on a site-specific basis in those areas where sipficant 

contaminatlon is detected in trench fill matenals (Section 7 3 1 3) 

a 

2 5 2 2 Tank Releases 

Tanks releases are most likely to occur at the following locations 

Tank openings (e g , overflows) 

Tank/pipe connecuons 

The base of the tank where residual waste collects, and where underground tanks may 
be in contact with ground water 

Cold joints along the walls of concrete tanks 

Structural seams which could be affected by differential settlement of the tank bedding 
or supports. 
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Releases from such locations would likely affect the environment immediately surrounding the tank, 

pamcularly where the release is from an underground tank bedded in baclrfill. Based on these 

conceptual tank release locations, contamination will most likely exist. 

Beneath or near external connections and openings 

Near joints or comers around underground tanks 

Beneath the base of the tank 

Tank sampling proposed in the FSP (Secuon 7 0) targets these locations 

2 5 3 ExDosure Routes and ReceDtors 

As illustrated m Figures 2-8 and 2-9, contaminants released from OU9 can affect potential receptors 

through inhalation of airborne particles or vapors, and through ingestion of or dermal contact with 

contaminated source or transport media Potential human receptors include RFP workers and visitors 

to the site Environmental receptors include biota (both flora and fauna) mdigenous to the OU9 

environs, as discussed in Section 1 3 3 5 Because of the location of  the OPWL and the nature of 
the known releases from it, it is reasonable to conclude that contaminahon from OU9 will not affect 

off-site populations before charactenzation and any necessary remediation are performed under the 

IAG 

' 
2 5.4 ExDosure Pathwav Summarv 

One of  the pnmary goals of the OU9 RFI/RI is to gather data to support a Baseline Risk Assessment 

which evaluates the potential nsks of OU9 contamination to human health and the environment 

The OU9 conceptual model developed in the preceding sections identifies potential completed 

exposure pathways resulting from OU9 releases The pathways listed below are denved from the 

completed exposure pathways illustrated in the conceptual model flow chart (Figure 2-8) However, 
the pathway analyses stop at transport media consistent with the scope of the Phase I investigation 

The analyses descnbe how each of the listed pathways will be evaluated under the phased RFWRI 
approach required under the IAG 
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Release -+ Soils -+ Ingestion or Dermal Contact* Soils affected by OPWL releases 
may directly affect receptors through ingestion or dermal contact Potenual direct 
impacts of contaminated soil on receptors will be identified and evaluated quanuta- 
tively using data collected for OU9 soils dunng the Phase I -1. 

Release + Soils -+ Volatilization/Evaporation + Air and Release + Soils + Wind 
Erosion -+ Air. Soils affected by OPWL releases may serve as a source of 
contamination to air through volatilization/evaporation of contaminants or wind 
erosion of contaminated soils. Affected air can impact receptors through mechamsms 
illustrated in Figures 2-8 and 2-9. Potential impacts of releases from contaminated 
soil to a r  will be identified and evaluated quanutauvely using data collected for OU9 
soils dunng the Phase I WYRI (see Sectron 8.3 5) 

Release + Soils + Surface Runoff/Erosion -+ Surface Water/Sediments. Soils 
affected by OPWL releases may serve as a source of contaminatron to surface 
water/sediments through erosion or leaching into surface runoff Affected surface 
water/sediments can impact receptors through mechanisms illustrated in Figures 2-8 
and 2-9 Potenual impacts of releases from contaminated soil to surface wa- 
ter/sediments will be identified using data collected for OU9 sods dunng the Phase 
I RFI/RI These impacts will be evaluated quantitauvely, if necessary, through surface 
water and/or sediment sampling and characterizauon during the Phase I1 RFI/RI 

Release + Soils + Infiltration/Percolation + Groundwater and Release -+ Soils 
+ Leaching -+ Groundwater. Soils affected by OPWL releases may serve as a 
source of contamination to groundwater through infiltration/percolauon of released 
liquids and through leachmg and remobilizauon of contaminants to the water table 
by ifiltraung groundwater. Affected groundwater can impact receptors through 
mechmsms illustrated in Figures 2-8 and 2-9 Potential impacts of releases from 
contaminated soil to groundwater will be identified using data collected for OU9 soils 
dunng the Phase I RFI/RI These impacts will be evaluated quantitatively, if 
necessary, through groundwater sampling and characterizauon dunng the Phase I1 
RFURI 

Release + Soils -+ Bioconcentration/Bioaccumulation -+ Biota and Release + 
Soils + Tracking -+ Biota Soils affected by OPWL releases may serve as a source 
of contamination to biota through direct biotic uptake from the soil (bioconcen- 
tration/bioaccumulation) and through physical contact (trackmg) Affected biota can 
impact receptors through mechanisms illustrated in Figures 2-8 and 2-9 Potential 
impacts of releases from contaminated soil to biota will be identified using data 
collected for OU9 soils dunng the Phase I RFI/RI These impacts will be evaluated 
quanutatively, if necessary, through biota sampling and charactenzation during the 
Phase I1 W I N  
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P-16 

P-17 

TABLE 2.1 

OPWL PIPELINES 

500,700 3" PVC 170 ftb 110 ft' 1968 July 1982 

559 4" Pyrex Glass I I30 ftb 135 ft' 1968 July 1982 
Areas 

PIPE BLDG OR CONFIGURATION' 1 TOTAL 1OUTDOORl YEAR I DATE ' I AREA I LENGTH LENGTP INSTLD. ABANDONED 

June 1982 
P- I 123 3" Poly in 4" Stl 180 ft' 120 ff 1968 
P-2 123 4" CI 452 ftb Ob 1952 

I I I I I 

P-3 I 44 1 I 4" vc I 162 ftb I 1952 
P-4 400,600, 4" CI 1773 ft' 1773 ft' 1952 Apnl I982 

P-5 444 4" CI 1561 ftb 152 ft' 1952 A w l  1981 
P-6 88 1 3" Stl 1300 ftb 705 ft' 1957 December 1980 
P-7 88 I 4" ss 440 ftb 85 fr 1952 December 1980 
P-8 881 2" ss 135 ftb 105 ft' 1952 December 1980 
P-9 883 3" Stl 504 ftb 410 ft' 1957 March 1984 

800 Areas 

P-10 865/889 3" ss 1190 ftb 455 ft' 1968 M a y  1982 
P-11 700, 800 3" FI in 10" VC 175 ft' 175 ft' 1952 (lo") March 1984 

Areas 1975 (3") 

March 1984 
P-12 700 Area 3" SaSt in 10" VC 510 ft' 510 ft' 1952 
P-13 700 Area 3" FI in 4" FI 500 ft' 500 ft' 1975 
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TABLE 2.1 

OPWL PIPELINES 
(Conunued) 

.c 

PIPE BLDGOR CONFIGURATION' TOTAL OUTDOOR YEAR 
AREA LENGTH LENGTH' INSTLD 

P-28 700 Arm 2 - 3" ss 128 ft ea' 128 ft ea' 1972 

DATE 
~ ABANDONED 

I Acme(?) 
Acme(?) P-29 700 Area 4" ss 197 ftb 130 ft' 1952 

P-30 777 4" Stl 667 ftb 1957 October 1982 
1972 P-31 771, 774 1" Stl 167 ftb 170 ft' 1952 

P-32 776 6" Stl 907 ftb 115 ft' 1957 December 1982 
1972 P-33 700 Area 3" Stl 140 ft' 140 ft' 1966 

P-34 700 Arm 3" Stl 198 ft' 198 ft' 1952 March 1984 
Acuve(?) 

December 1982 
P-35 700 Arm 2 - 3" Stl 142 ft' 142 ft' 1952 
P-36 700, 900 3" PVC and SS 599 ftb 513 ft' 1965 

December 1982 P-37 700,900 3" Stl, PVC and VC 1449 ftb 1350 ft' 1957 

P-38 700,900 10" PVC and VC 800 ftb 688 ft' 1952 
Areas 

December 1982 

P-39 900 Area 6" VC 1817 ftb 1755 ft' 1957 
P-40 900 Area 6" FI 232 ft' 232 ft' 1972 
P-41 700 Area 3" vc 1537 ftb 485 ft' 1957 

December 1982 
December 1982 
December 1982 

P-42 700 Area 3" ss 213 ftb 1 ;88: j ;%; 
P-43 700 Area 3" Stl 100 ft' 

December 1982 
December 1982 
December 1982 P-44 700 Area 3" Stl 135 ft' 135 ft' 1952 

P-45 700 Area 6" VC 130 ft' 130 ft' Unknown 
P-46 700 Area 3" StI 142 ft' 142 ft' Unknown 
P-47 700 Area 3" CA 135 ft' 135 ft' Unknown 
P-48 700Area Unknown 193 ftb 65 ft' Unknown 
P-49 700,900 8" CI 85 ft' 85 ft' Unknown 

P-50 900 Area 8" CI 105 ftb 55 ft' Unknown 
Areas 

Acuve(9) 
Unknown 
Acme(?) 

Unknown 
Unknown 

Unknown 
P-5 1 778 4" and 6" BI 170 ftb Ob 1957 
P-52 443 4" (unk matenal) 280 ftb Ob unknown 

1978 
Unknown 
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Unknown 
3" ss 138 ft' 138 f r  1952 

4" or 6" SS 158 ftb 75 fr 1952 

TABLE 2.1 

P-56 

P-57 

OPWL PIPELINES 
(Contmued) 

170 ft' 170 ft' Unknown Unknown 

122 4" CI 112 ft' 112 ft' 1952 Unknown 

771,774 3 - 1" Plas 
2 - 2" Plas 

PIPE BLDGOR CONF'IGURATION' TOTAL OUTDOOR YEAR DATE 
AREA LENGTH LENGTH' INSTLD ABANDONED 

II P-53 I 881 I 2" ss I 78 ftb I 65 ft' I 1952 I Unknown 11 

FI 
PVC 
CA 
SaSt 
CI 
ss 
BI 
Stl 
Plas 
Tef 
Poly 
vc 

Fiberglass 
Polyvinyl Chlonde 
Cement- Asbestos 
Saran-lined Steel 
Cast Iron 
Stainless Steel 
Black Iron 
Steel 
Plastlc 
Teflon 
Polyethylene 
Vitnfied Clay 

2 Outdoor length indicates the total pipe length exclusive of portions beneath buildmg foundauons 

a 
b 

Pipe length measured from Site Utdity Location Maps 
Pipe length given in 1988 OPWL Closure Plan (DOE, 1988) 
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TABLE 2.2 

OPWL TANKS 

T- 1 
T-2 
T-3 

T-4 
T-5 
T-6 
T-7 
T-8 771 (728) 2 UG Conc 25,000 ea 1952 Plenum deluged 

776 (730) 2 UG Conc 22,500 ea 1955 Plenum deluged 
776 (730) 2 UG Cone 4,500 ea 1955 Abandoned (Dec 1982) 
707 (731) 2 su Conc 2,000ea 1959 Acuve' 

T-9 
T-10 
T-11 
T-12 NJA NJA NJA NJA NJA NJA Invahd tank locauon 

774 1 su Conc 600 1952 Abandoned (1972) T-13 
T-14 774 1 UG Conc 30,000 1952 Abandoned (Nov 1989) 

774 2 UG Conc 7.500 ea 1969 Removed (1972) T-15 
774 2 UG Conc 14,000 ea 1952 Abandoned (Nov 1989) 
774 4 UG Conc 2-3.750 1969 Removed (1972) 

778 1 su Conc Unknown Unk Abandoned (19821) 
779 2 su Conc 1.000 ea 1964 Plenum deluged 

2-7.500 

T-16 
T-17 

T-18 
T- 19 
T-20 779 2 su Conc 8,000 ea 1964 Abandoned (Dec 1982) 

886 (828) 1 FS Conc 250 1963 Abandoned (1978) T-2 1 - .  I I I 1 1 

886 (828) I 2 I AG2 I ss I 250 ea I 1963 IAbandoned(1978) T-22 
T-23 865 1 su Conc 6,000 1979 Abandoned (May 1982) 

881 (887) 7 AG2 Stl 2,700 ea 1952 Acmeb T-24 
T-25 883 I 2 I AG1 I Stl I 750ea I 1952 /Actweb 
T-26 883 3 AG 1 Stl 750 ea 1965 Acmeb 

881 1 AG 1 Stl 500 Unk Removed (July 1989) T-27 
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TABLE 2.2 

OPWL TANKS 
(Continued) 

TANK BLDG' NO CONST CONST VOL.(gal) YEAR 
TANKS TYPE' M A X 3  INST 

T-28 889 2 FS Conc 1 ,oQo 1965 
T-29 774 (207) 1 OG Stl 200,000 1952 
T-30 707 (731) 1 su Conc 23.1 11 1959 
T-3 1 NIA NIA NIA NIA NIA NIA 
T-32 881 (887) 1 su Conc 131,160 1952 
T-33 N/A N/A N/A NIA N/A N/A 

T-35 NIA NIA NIA NIA NIA NIA 1' T-36 771C 1 su Stl 500 1965 
T-37 771C 1 su Conc 500 Unk 
T-38 779 1 AG2 Stl 1 ,000 Unk 
T-39 88 1 4 AG 1 Stl 250 ea 1952 

I STATUS' 

Act&? 
Invalid tank locauon 11 
Actwe' II 

Invalid tank locauon 

1 Buildmg numbers in parentheses are process waste pits adjacent to production buildings 

2 Tank &pes 

FS 
SU Sump (open-top or covered) 
UG 
AG 1 Above-Grade 
AG2 Above-Grade in sump 
OG On-Grade 

Floor Sump (used for spill control) 

Underground (sealed, permanently closed top) 

3 Tank matenals 

SS Stainless Steel 
Stl Steel 
Conc Concrete 
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TABLE 2.2 

OPWL TANKS 
(Connnued) 

4 Active tank cateaones (as marked1 

a Incidental spill control, not RCRA-permitted 
b RCRA-permitted process waste tank 
c 90-day transuranic waste tank 
d 
e 

Converted to the RFP plenum fire deluge system as a firewater catch tank 
Secondary containment for RCRA-permitted waste tank 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 

PIPE- 1 LOCATION* 

P- 1 E2 

E5, F5 I 

POTENTIP& INTERACTION WITH OTHER OUs2 

P-1 IS parttally withm IHSS 148 (Waste Spills), OU13 148 targets nitrate and 
ratllonuclide contaminauon around Burldlng 123, includmg posslble leaks from 
P-lL ’. The IAG’ specifies a surface radmon survey and analysis of soil 
bormg samples for vanous radronuclides at 148. 
Beneath BuilQng 123: see P-1 comments 
West end is within IHSS 148, 8cc P-1 comments 
West end termmates at OPWL tank locabon T-3, whrch is also IHSS 122 
(Underground Concrete Tank), OU13 122 targets suspected leaks from T-3% 
The IAG specifies a surface ra&auon survey and analysls of soil borlng 
samples for HSL volaules, vanous ra&onuclides and nitrate at 122 Thts 
Work Plan proposes that IHSS 122 be incorporated into OU9 

Fuel oil from IHSS 129 (Oil Leak), OU10, possibly affects P-4 near its 
intersecuon with pipe P-5 north of Buildmg 444 

A 120 ft sechon unmedmtely west of 7th St (includmg the known P-4 leak 
area north of Buildmg 663) IS overlun by IHSS 117 3 (Chemical Storage, 
South Site), OU13 117 3 was used for storage of pallets, cargo contamers, 
new drums, and possibly nonradioacuve chemicals% ’. The IAG specifies a 
soil gas survey of 117 3, with soil bonngs and alluvial monitonng wells where 
the survey detects contaminauon 

A 50 ft Secuon beneath 8th St is overlam by IHSS 162 (Ra&oacttve Site #2 - 
700 Area), OU14 162 targets several ra&oacuve hotspots detected in 1974 in 
the pavement of 8th SP 
presumably by a surface radiauon survey 
South end of outdoor secuon is within IHSS 157 2 (Radioacuve Site - South 
Area), OU12 157 2 targets suspected uranium and beryllium contaminauon 
around Buildmg 444% ’ The IAG specifics a surface radratton survey and 
analysis of soil bonng samples for HSL volaules, vanous radionuclides and 
beryllium at 157 2 
A 100 ft sechon NW of Building 881 is within IHSS 164 1 (Radioacuve Site 
#2 - 800 Area, Concrete Slab), OU14. 164 1 targets suspected raoacuve 
contaminahon from a concrete slab which was demolished and removed from 
the site in 1958% The IAG specifies a surface rahauon survey and analysis 
of soil bonng samples for HSL volaules, HSL semi-volaules and vanous 
radionuclides at 164 1 

The IAG requlres that these hotspots be located, 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

PIPE I LOCATION' 

P-7 F5 

P-8 F5 
P-9 E5 
P-10 E5 
P-11 D5, E5 

POTENTIAL INTERACTION WITH OTHER OUs2 

Outdoor secbon south of Buddmg 881 is possibly within IHSS 177 (Buildmg 
885 Drum Storage Area), OU15. and may also be affected by hydrocarbon 
contaminauon from IHSS 107 (Ihllside 011 Leak), OU1. Numerous monitor- 
ing wells and boreholes have been completed downgradrent of P-7 in conjunc- 
uon with the 881 Hdlside RI. 
P-8 parallels and is imm&ately adjacent to P-7, see P-7 comments 
None 
None 
North end terminates at IHSS 147.1 (Process Waste Leaks - Maas Area), 
OU12 147 1 targets suspected process waste line le&, possibly including 
leaks from P-l14 
volatdes, nitrate, and vanous radionuclides and metals at 147 1 This Work 
Plan proposes that IHSS 147 1 be mcorporated into OU9. 
South half is within IHSS 147 1 (Process Waste Leaks - Maas Area), OU12 
147 1 targets suspected process waste line leaks from P-12 and/or P-134 
IAG specifies soil bonngs along the pipe alignment dnlled on 20 ft centers to 
a depth 5 ft below the pipe invert. Soil samples from the bonngs are to be 
analyzed for HSL volaules, nitrate, and various radionuchdes and metals This 
Work Plan proposes that IHSS 147 1 be incorporated mto OU9 

The IAG specifies analysis of sod bonng samples for HSL 

The 

North end terminates at IHSS 123 2 (Ongmal Valve Vault 7 Locabon), OU8, a 
site of known histoncal process waste leaks' 
radrauon survey and analysis of soil boring samples for HSL volatdes, vanous 
radionuclides. beryllium, nitrate and fluonde at 123 2 This Work Plan 
proposes that IHSS 123 2 be incorporated into OU9 

The IAG specifies a surface 

North end is also within IHSS 150 5 (Radroacuve Liquid Leaks West of 
Building 707). OU8 150 5 targets suspected process waste leaks from 
pipelines beneath the area4 
analysis of soil bonng samples for HSL volaules and vanous radionuclides, 
metals and inorganic compounds at 150 5 
P-13 oarallels and is immedlatelv adtacent to P-12. see P-12 comments 

The IAG specifies a surface ra&atron survey and 

0311 2/92 

Southwest end is within IHSS 150 5 and terminates in IHSS 123 2, see P-12 
comments 
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c 4  

TABLE 2.3 

P-18 

P-19 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UMTS 
(Contmued) 

c 4  IHSS 197 (Scrap Metal Sites), OU16, is just west of P-18, but is not expected 
to be a significant source of contaminauon' 

C5, D5 None 

PIPE I LOCATION' I POTENTIAL INTERACTION WITH OTHER OUs' 

South end is within IHSS 150 5 and terminates in IHSS 123 2; see P-12 
comments. 

East-west secuon between Buildmgs 707 and 778 possibly IS affected by IHSS 
118 2 (MultJple Solvent Spills), OU8. 118.2 targets suspected releases from 
an aboveground carbon tetrachlonde tank on the north side of Buildmg 7 0 F  '. 
The IAG specifies a soil gas survey and analysis of soil borlng samples for 
HSL volatdes and vanous whonuclides at 11 8.2 
A 50 ft Stchon beneath 8th St is within IHSS 162 (Radoachve Site #2 - 700 
Area), OU14 162 targets several radroacuve hotspots detected in 1974 in the 
pavement of 8th St' The IAG requves that these hotspots be located, 
presumably by a surface ra&auon survey 
IHSS 159 (Radioacuve Site - Buddmg 559), OU8, targets histoncal leaks from 
the secuon of P-17 unmedmtely east of Building 55P The IAG specifies a 
surface ra&auon survey and analysis of soil bonng samples for HSL volatdes 
and vanous radionuclides and metals at 159. This Work Plan proposes that 
IHSS 159 be incornrated into OU9 

P-20 I B5. CS INone 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RF'P OPERABLE UNITS 
(Continued) 

- - 
PIPE 

P-21 
- - 

- 
P-22 

- 
P-23 

- 

LOCATION' 

B5 

B5 

B4. B5 

POTENTIAL INTERACTION WITH OTHER OUs2 

North end is within IHSS 150.3 (Radloacuve Liquid Leaks Between Bulldmgs 
771 and 774), OU8 150 3 targets suspected leaks from vmous OPWL pipes 
and tanks"b, possibly includmg P-21. The IAG specifies a surface radlauon 
survey and analysis of soil bonng samples for HSL volatlles and vmous 
ra&onuclides, metals and inorgmc compounds at 150.3 

P-21 terminates at OPWL tank locabons T-15 and T-17, which are also IHSS 
146 (Concrete Process Waste Tanks), OU8 The six tanks at thls site were 
removed rn 1970 Numerous process waste releases reportedly occurred from 
the tanks while they were in service4b. The IAG specifies a surface raQatlon 
survey and analysis of soil bonng samples for HSL volahles, HSL semi- 
volaules, and vanous ra&onuclides, metals and inorganic compounds at 146 
This work Plan proposes that IHSS 146 be incorporated into OU9 

South end i s  within IHSS 137 (Cooling Tower Blowdown, Building 774), 
OU8 137 targets suspected coolmg tower blowdown water spills, which may 
have contamed chromate'# 
for total chromium at 137 
Most of P-22 is within IHSS 150 1 (Radoactive Liquid Leaks North of 
BuilQng 771). OU8 150 1 targets process waste leaks and numerous other 
histoncal releases immediately north of Buildmg 771' The IAG specifies a 
surface radiauon survey and analysis of soil bonng samples for HSL volaules 
and vanous radionuclides, metals and inorganic compounds at 150 1 

The IAG specifies analysis of sod bonng samples 

P-22 terminates at OPWL tank locauon T-8, which is also IHSS 126 (Out-of- 
Service Process Waste Tanks). OU8 126 targets suspected leaks from the two 
process waste tanks at T-8' 
samples for HSL volatiles, vmous radionuclides, berylhum and nitrate at 126 
An alluvial ground water monitonng well north of IHSS 126 is also specified 
This Work Plan proposes that IHSS 126 be incorporated rnto OU9 

The IAG specifies analysis of soil bonng 

Sectlon north of Building 771 is within IHSS 150 1 and terminates at IHSS 
126. see P-22 comments 

South end of the sechon west of Building 771 is within IHSS 150 2 (Radioac- 
uve Liquid Leaks West of Building 771), OU8 150 2 targets releases from 
past fires in Buildmgs 771 and 776, includmg a 1957 fine which ra&oacuvely 
contaminated the area southwest of Buildrng 771' The IAG specifies a 
surface radiauon survey and analysis of soil bonng samples for HSL volatlles 
and vmous radionuclides, metals and inorganic compounds at 150 2 

RFPawvT2.3 0311 2/92 



Final Phase I RFURI Work Plan for Manual. 
Operable Umt 9 Section. 
Original Process Waste Lines Page: 

21 loo-WP-ou9.01 
2.0, Rev. 1 

46 of 65 

TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Conbnued) 

PIPE 

P-24 
P-25 

- - 
- 

- 
P-26 

P-27 

P-28 

- 

LOCATION' I POTENTIAL INTERACTION WITH OTHER O U S ~  

BS 
B5 

P-24 is within IHSS 150.1 and terminates at IHSS 126; scc P-22 comments 
Secuon of P-25 is within IHSS 150.3 (Ra&oacuve Liquid Leaks Between 
Buildings 771 and 774), OU8. 150 3 targets leaks from vanous OPWL pipes 
and tanW ', possibly includrng P-21 The IAG specifies a surface radtauon 
survey and analysis of soil bonng samples for HSL volaules and vanous 
radionuclides, metals and Inorganic compounds at 150.3 

The southernmost Secuon of P-25 is within IHSS 127 (Low-Level Radioacovc 
Waste Leak), OU8 127 targets a reported release from the process waste line 
between Buildrngs 774 and 995 (most llkely P-28 or P-29)*b The IAG 
specifies a surface radrauon survey and analysis of soil bonng samples for 
vmous radionuclides and nitrate at 127 This Work Plan proposes that IHSS 
127 be incorporated into OU9 
IHSS 149 (Effluent Pipe), OU8 targets a 1980 leak from P-26 just east of 
Buildmg 774, near the west end of the pipeGb. The IAG specifies a surface 
radiauon survey and analysis of soil boring samples for HSL volatiles, nitrate, 
and vanous radionuclides and metals at 149 This Work Plan proposes that 
IHSS 149 be incorporated into OU9 

Most of P-26 is immediately north (downgradient) of IHSS 101 (Solar Evapo- 
rabon Ponds), OU4, and most ldcely is affected by contaminabon from the 
ponds. 

B5, B6 

BS 

B5 

North end terminates at OPWL tank locations T-14 and T-16, which are also 
IHSSs 124 (Radioactive Liquid Waste Storage Tanks), OU10, and 125 (Hold- 
ing Tank), OU8 IHSSs 124 1 and 125 are the same tank IHSSs 124 and 125 
target releases from three process waste tanks on the east side of Building 774 
The IAG specifies a surface radiauon survey and analysls of soil boring 
samples for HSL volaules, HSL semi-volaules, and vanous mhonuclides, 
metals and inorganic compounds at 125 Two alluvial ground water monitor- 
ing wells downgradient of IHSS 125 are also specified This Work Plan 
proposes that IHSSs 124 and 125 be incorporated into OU9 
P-28 is within IHSS 127 (Low-Level Radioacuve Waste Leak), OU8 127 
targets a reported release from the process waste line between Buildings 774 
and 995 (most llkely P-28 or P-29)*b. The IAG specifies a surface radratron 
survey and analysis of soil bonng samples for vanous ra&onuclides and 
nitrate at 127 This Work Plan proposes that IHSS 127 be incorporated into 
o u 9  
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Contmued) 

= 
PIPE - 
P-29 

P-30 

- 
P-3 1 

- 
P-32 

- 
P-33 - 

- 
LOCATION' 

B5, C5 

BS 

B5, C5 

B5 

POTENTIAL INTERACTION WITH OTHER OUs2 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ 

South end is within IHSS 127; see P-28 comments 

North end terminates at OPWL tank locauons T-14 and T-16; see P-27 
comments 
North end terminates at OPWL tank locauons T-9 and T-10, which are also 
IHSS 132 (Radioacuve Site #4 - 700 Area), OU8 132 targets suspected leaks 
from these tankshb. The IAG specifics analysls of sod bonng samples for 
nitrate and vanous radxonuclides at 132. This Work Plan proposes that IHSS 
132 be incorporated into OU9 

North end also terminates at IHSS 131 (RadIoachve Site #1 - 700 Area), 
OU14. 131 targets an area north and/or west of Buildmg 776 (the precise 
locauon has not been determined) contaminated by plutonium d u n g  a 1969 
fire" The IAG specifies analysis of soil boring samples for vanous radio- 
nuclides at 13 1. 
P-31 is within 150 3 (Radxoacuve Liquid Leaks Between Buildxngs 771 and 
774). OU8 150 3 targets histoncal leaks from vanous OPWL tanks and pipes 
includmg a leak in 1971 resulung from excavauon of P-31 and P-56 dunng 
construction acuviues' The IAG specifies a surface ra&auon survey and 
analysis of soil bonng samples for HSL volahles and vanous ra&onuclides, 
metals. and morfzanic comwunds at 150.3. 
North end terminates within IHSSs 131 and 132, see P-30 comments 

East-west secuon between Buildings 776 and 778 is within IHSS 150 7 
(Rahoachve Liquid Leak South of Building 776), OU8. 150.7 targets an area 
contaminated by plutonium dunng a 1969 fire in Buildmg 776" The IAG 
specifies a surface ralauon survey and analysis of soil bonng samples for 
HSL volaules and vanous radionuclides, metals, and inorganic compounds at 
150 7 
None 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Conunued) - 

PIPE 

P-34 
- 

P-35 

- 
P-36 

- 
P-37 

- 
LOCATION' 

B5 

B5, B6 

BS, B6, C5, 
C6 

- 
POTENTIAL, INTERACTION WITH OTHER OU2 

North secuon is within IHSS 150 3: scc P-31 comments. 

Overlain in part by OPWL tank locatlons T-15 and T-17, which are also IHSS 
146 (Concrete Process Waste Tanks), OU8 The six tanks at this site were 
removed m 1970 Numerous process waste releases reportedly occurred from 
the tanks while they were in serviceqb. The IAG specifies a surface ratllauon 
survey and analysis of soil bonng samples for HSL volaules, HSL semi- 
volatdes, and vanous radionuclides, metals and inorganic compounds at 146. 
This Work Plan urowses that IHSS 146 be incomrated lnto OU9 
West end termmates at IHSS 127 (Low-Level Rahoacuve Waste Leak), OU8. 
127 targets a reported process waste release from the process waste line 
between Buildings 774 and 99Pb. The IAG specifies a surface ratllahon 
survey and analysis of soil bonng samples for vanous radionuclides and 
nitrate at 127 This Work Plan proposes that IHSS 127 be incorporattd into 
o u 9  

East end terminates at Pond 2 0 7 4  of IHSS 101 (Solar Evaporauon Ponds), 
OU4 101 targets known releases of nitrates and other chemical contaminants 
from the ponds'. ' These releases most likely have affected soils around the 
east end of P-35 
P-36 lies along the south side of Pond 207-C and terminates at Pond 207-A of 
IHSS 101 (Solar Evaporation Ponds), OU4 Releases of nitrates and other 
chemical contaminants from the ponds most likely have affected soils around 
the east end of P-36, and possibly also along the sechon south of 2 0 7 4 ,  
although ground water flow is towards the ponds from this locauon 
East end terminates within IHSSs 131 and 132, see P-30 comments 

Secuons of P-37 are immediately west and south of Ponds 207-A and 207-B of 
IHSS 101 (Solar Evaporauon Ponds), OU4 Releases of mtrates and other 
chemical contammants from the ponds may have affected soils along these 
sections, although ground water flow is towards the ponds from these loca- 
tions 

A secuon of P-37 south of Buildmg 779 is within IHSS 150 6 (Radioacuve 
Liquid Leak South of Buildmg 779), OU8 150 6 targets radioachve contami- 
nauon from a 1969 waste drum leak in Buildmg 77gkb The IAG specifies a 
surface radiahon survey and analysis of soil bonng samples for HSL volatlles 
and vanous radionuclides, metals, and inorganic compounds at 150 6 
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C7. C8 East end terminates at Pond B-2 of IHSS 142 (Retenuon Ponds), OU6 Past 
studies of the holding ponds have documented radionuclide accumulauon 
(prunmly plutonium) in bottom sc&ments* The IAG specifies analysls of 
sedment and water samples for HSL volaules, HSL semi-volattles, vanous 
radionuclides and metals. and nitrate at 142 

TABLE 2.3 

~ B5, B6,C6 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Contmued) 

P-43 

P-44 
P-45 

d d  11 PIPE I LOCATION' I POTENTIAL INTERACTION WITH OTHER OUs2 

BS IHSS 137 (Cooling Tower Blowdown, Buildmg 774) is immedrately west of P- 
43 Possible cooling tower blowdown water releases from this site may have 
contaminated soils around P-43 with low levels of chromate% 
P-44 parallels and is immediately adjacent to P-43, see P-43 comments B5 

B5 None 

+ C6-C8 

P-46 85 P-46 parallels and is immediately adjacent to P-35, see P-35 comments 
P-47 B6 P-47 is enurely within IHSS 101 (Solar Evaporatron Ponds), OU4 Soils 

surroundmg P-47 have most lrkely been contaminated by releases from the 
ponds'. 

i 

Evaporation Ponds), OU4 Releases of nitrates and other chemical contami- 
nants from the ponds may have affected soils along this secuon, although 
ground water flow is towards the ponds from this locatton. 
A secuon of P-39 lies immediately south of IHSS 101 (Solar Evaporauon 
Ponds), OU4 Releases of nitrates and other chemical contaminants from the 
ponds may have affected soils along this secuon of P-39, although ground 
water flow is towards the ponds from this locauon 

A secuon of P-39 is imm&ately south of IHSS 176 (S&W Contractor Storage 
Yard), OIUO Detailed informatton about 176 is not given in avrulable 
reference 

P-41 

- 
P-42 B5, CS 

West end of east-west sectton terminates within IHSSs 131 and 132, see P-30 
comments. 

South end of north-south secuon between Buildmgs 777 and 779 is possibly 
affected by low-level radioacuve contaminauon from IHSS 144 (Sewer Line 
Break), OU8 144 targets suspected radioactrve contaminatlon from a sanitary 
sewer line break' 
South end between Buildings 777 and 779 is possibly affected by low-level 
radioacuve contamination from IHSS 144 (Sewer Line Break), OU8 144 
targets suspected contaminauon from a sanitary sewer line breakhb 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 

PIPE 

P-48 
P-49 
P-50 
P-5 1 
P-52 
P-53 
P-54 

- 
- 
- 
- 
- 
- 

P-55 
P-56 
- 
P-57 

- 

LOCATION' 
B6 
B6 
B6 
c5 
E3 
F5 
F5 

F5 
B5 
E2 

RFPowvTZ.3 

(Cononued) 

POTENTIAL INTERACTION WITH OTHER OUs' 

P-48 is enurely withinIHSS 101, set P-47 comments. 
P-49 is enurely within IHSS 101, see P-47 comments 
P-50 is entxely within IHSS 101, set P-47 comments 
None (inside Buildmg 778) 
None 
P-53 parallels and 1s unmedlately adjacent to P-7; see P-7 comments 
N end terminates at IHSS 145 (Sanitary Waste Line Leak), OU1. 145 targets 
an area of possible low-level radioacuve contaminauon from a 1981 sewer line 
leak at the SW comer of Buildrng 881% 
Work Plan inhcates that no hazardous or ra&oacuve contaminants were 
released as a result of this leak, and that no further invesugauon of the ate 1s 
necessary 

The draft OU1 Phase I11 RIPS 

P-55 parallels and is immedlately adjacent to P-7, see P-7 comments 
P-56 Darallels and is unmedlatelv adiacent to P-31. see P-31 comments 
East end terminates at IHSS 148 (Waste Spills), OU13 148 targets nitrate and 
radionuclide contaminauon around Building 123% '. The IAG specifies a 
surface radiauon survey and analysis of soil bonng samples for vanous 
rahonuclides at 148 

II 
~~ 

POTENTIAL INTERACTION WITH OTHER OUs' 

None 
T-2 and T-3, a single, interconnected group of tanks, are also IHSS 122 
(Underground Concrete Tanks), OU13 122 targets suspected leaks from T-2 
and T-3% ' The IAG specifies a surface radiauon survey and analysis of soil 
bormg samples for HSL volaules. nitrate, and vanous rahonuclides at 122 
This Work Plan proposes that IHSS 122 be incorporated mto OU9 
T-2 and T-3 are a smgle, interconnected group of tanks, see T-2 comments 
T-4 is inside Building 447, which is within IHSS 157 2 (Radioactwe Site, 
South Area), OU12 157 2 targets contammated soils around Building 447'1 
The IAG specifies a surface raaauon survey and analysis of soil bormg 
samples for HSL volaules, beryllium, bis (Zethylhexyl) phthalate, and 
vanous radionuclides at 157 2 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Contmued) 

TANK I LOCATION' 

E3 
T-5 I 

I 

T-6 I E3 

T-8 

T-9, 
T-10 

T-11, 
T-30 
T-12 

B5 

B5 

c 5  

B5 

POTENTIAL INTERACTION WITH OTHER OUs2 

T-5 is inside Buildmg 444, which is within IHSS 157.2 ; see T-4 comments 
The T-5 tanks are acuve, permitted RCRA waste units. 
T-6 is inside Building 444, which is wthin IHSS 157.2 * see T-4 comments 
IHSS 159(Radioacuve Site - Buddmg 559), OU8, is immdately north of T- 
7 159 targets process waste leaks from pipehnes on the east side of Build- 
ing 559" These pipelmes transferred process waste to T-7 from 559 The 
IAG specifies a surface raaauon survey and analysis of sod bonng samples 
for HSL volaules and vmous radionuclides and metals at 159 This Work 
Plan proposes that IHSS 159 be incorporated into OU9. 
T-8 is also IHSS 126 (Out-of-Service proCess Waste Tanks), OU8. 126 
targets suspected leaks from T-gkb. The IAG specifies analysis of sod 
bormg samples for HSL volaules, vanous radronuclides, beryllium and nitrate 
at 126 An alluvial ground water monitonng well north of the 126 site is 
also specified This Work Plan proposes that IHSS 126 be incorporated into 
o u 9  
T-9 and T-10 are also IHSS 132 (Radioacuve Site #4 - 700 Area), OU8 132 
targets suspected leaks from T-9 and T-104 The IAG specifies analysls of 
soil bonng samples for nitrate and vanous radionuclides at 132 This Work 
Plan proposes that IHSS 132 be incorporated into OU9 

T9 and T10 are possibly located within IHSS 131 (Radioacuve Site #1 - 700 
Area), OU14 131 targets an area north and/or west of Building 776 (the 
precise locauon has not been determined) contaminated by plutonium durmg 
a 1969 fire'.b The IAG specifies analysis of soil bonng samples for vanous 
ra&onuclides at 131 

IHSS 118 1 (Muluple Solvent Spills West of Building 730). OU8, is located 
immeaately west of the building which houses T9 and T10. 118 1 is the 
former location of an underground carbon tetrachlonde storage tank which 
may have leaked dunng its operaung history The tank was removed in 
1981"b The IAG specifies a soil gas survey of 118 I ,  with sod bonngs 
where the survey detects contaminauon 
None (T-11 and T-30 are acuve, permitted RCRA waste units) 

Not a vahd OPWL tank locauon 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Contmued) 

TANK 

T-13 

T-14, 
T-16 

T-15, 
T-17 

T-18 
T-19, 
T-20, 
T-38 
T-2 1, 
T-22 

T-23 

T-24, 
T-32 

LOCATION' I POTENTIAL INTERACTION WITH OTHER OUs2 

B5 

B5 

T-13 is located inside Buildmg 774 IHSS 215 #nits 55 13 - 55 16, Tanks 
T40, T66, T67, and T68), OU15, targets three process waste tanks east of 
774 (T66, T67, and T68, see T-14, T-16 comments below) as well as a 
fourth tank (T40) at an unknown locauon inside 774 It is possible that T40 
is T-13 or is located near T-13. More detailed informauon about IHSS 215 
is not given m available references. 

T-14 and T-16 consist of three u c u v e  process waste tanks (designated T66, 
T67, and T68) located on the cast srde of Buildmg 774 Two other IHSSs 
also address these tanks IHSS 124 (Radioacuve Liquid Waste Storage 
Tanks), OU10, is compnsed of three subparts (124.1, 124.2, and 124.3) 
which target T66, T67, and T68, respecuvely IHSS 125 (HolQng Tank), 
OU8, also targets tank T66 This Work Plan proposes that IHSSs 124 and 
125 be incornrated into OU9 

B5 

c5 

T-15 and T-17 are also IHSS 146 (Concrete Process Waste Tanks), OU8 
146 targets releases from the six former process waste tanks which were 
removed m 1972'. 
analysis of soil bonng samples for HSL volaules, HSL semi-volaules, and 
vanous radionuclides, metals and inorganic compounds at 146. This Work 
Plan proposes that IHSS 146 be incorporated into OU9 
None 

The IAG specifies a surface radlauon survey and 

c5 None 

E5 IHSS 164 2 (Building 886 Radioacuve Spills), OU14, targets uranium 
contamination m soil around and beneath Building 886'. 164 2 appears on 
locauon maps to focus on the eastern side of 886, whereas T-21 and T-22 are 
immediately west of 886 The IAG specifies a surface radiauon survey and 
analysis of soil bonng samples for HSL volaules, HSL semi-volaules and 
vanous radionuclides at 164 2 

E5 Both T-23 and IHSS 179 (Buildmg 865 Drum Storage Area), OU15, are 
inside BuilQng 865 Available references do not give the exact locauon of 
IHSS 179 or other demled mformauon about the site. 

completed in the vicmity of T-24 and T-32 in conjuncuon with the 881 
Hillside RI T-24 and T-32 are acme, permitted RCRA waste units 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

TANK LOCATION' POTENTIAL INTERACTION WITH OTHER OUs' 

T-25, E5 T-25, T-26. and IHSS 180 (Buildmg 883 Drum Storage Area), OU15, are 
T-26 inside Building 883 Avadable references do not give the exact locauon of 

180 or other detailed mformauon about the site T-25 and T-26 are acuve, 
permitted RCRA waste units 

T-27 E5 T-27 is immehately adjacent to T-21 and T-22, see T-21, T-22 comments 
T-28 I E5 I None 

I 

T-29 B5 Chromate contamination related to IHSS 137 (Coolmg Tower Blowdown, 
Buildmg 774). OU8, may affect soils on the northwest side of T29. 

T-3 1 c 7  Not a valid OPWL tank locauon 
T-33. c 4  Not valid OPWL tank locauons 
T-34 
T-35 c 4  T-35 is located inside Building 528 IHSS 159 (Radioactwe Site - Buildmg 

559), OU8, immediately north of 528, targets leaks from pipelines which 
transferred process waste from 559 to 528'1 ' The IAG specifies a surface 
radiation survey and analysis of soil boring samples for HSL volatiles and 
vmous rahonuclides and metals at 159 This Work Plan proposes that IHSS 
159 be incorporated into OU9 

T-36, B5 None 
T-37 
T-39 F5 Both T-39 and IHSS 178 (Buildmg 881 Drum Storage Area), OU15, are 

inside Building 881 Available references do not give the exact location of 
178 or other detailed mformauon about the site 

I See Plate I, Onginal Process Waste Lines Location Map 

2 RFP Operable Units have been designated as follows (DOE, 1991a) 

ou1 
o u 2  
OU3 
OU4 
ou5 
OU6 
OU7 
OU8 

881 Hlllside 
903 Pad 
Off-Site Releases 
Solar Ponds 
Woman Creek 
Walnut Creek 
Present Landfill 
700 Area 

OU9 
OUlO Other Outside Closures (OOC) 
OUll West Spray Field 
OU12 400/800 Area 
OU13 1OOArea 
OU14 Radioactive Sites 
OU15 Inside Building Closures 
OU16 Low Pnortty Sites 

Onglnal Process Waste Lmes (OPWL) 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

3 

References 

Rocky Flats Interagency Agreement (DOE, 1991a) 

a DOE, 1986a I 

b Rockwell Internabonal, "Appendix I RCRA 3004(u) Waste Management Units, Volume 1 , "  
CODO78343407, Revision 0, 17 October 1986 
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Waste Tanks 

Low-Level Radioactive 
Waste Leak 

Radioactwe Site - 700 
Area Site 114 

Concrete Process 
Waste Tanks 

Manual: 
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126 8 Two abandoned OPWL tanks (126.1 and 
126 2) in process waste pit (Building 728) 
north of Building 771 

and 995 broken dunng construction activi- 
ues near Building 774 

waste pit (Building 730) north of Building 
776 

146 8 Six removed process waste tanks (146 1 - 
146 6) beneath the south wing of Building 
774 

127 8 OPWL pipeline between Buildings 774 

132 8 Four abandoned OPWL tanks in laundry 
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TABLE 2.4 

RFP IHSSs TARGETING KNOWN OR SUSPECTED OPWL RELEASE SITES 

IHSS Name I IHSSNo. I OUNo I Description 

Maas Area 

eaked due to gasket 
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TABLE 2.5 

COMPARISON OF ROCKY FLATS ALLUVIUM HYDRAULIC PROPERTIES 

Source I Hydraulic Conductivity (ends) 

Ground Water Assessment Plan Addendum - Draft 

EG&G. 1990 

5 . 3 ~ 1 0 4 - 2 1 x 1 0 '  I 
Hydrogeological Charactenzauon of the Rocky Flats Plant 1x10'  

Hydro-Search, 1985 
Secuon E Ground Water Protecuon 

Rockwell Internauonal, 1986 

Draft Flnal Ground Water Ptotecuon and Monitonng Plan 

EG&G, 1991 

7 x 1 0 5  

6x10 '  

RCRA Part B Permit Applicauon 7 1 0 5  c 

DOE, 1987 
Hydrology of a Nuclear-Processing Plant Site 1 x 10' = 

Hurr, 1976 
RCRA Post-Closure Care Permit Applicahon 

DOE, 1988 

9 x 1 0 6 - 4 x 1 0 "  

Source Draft Final Rocky Flats Plant Geologic Characteruauon Report (EG&G, 1991c) 

a Range of measurements in wells at three RFP RCRA-regulated units (West Spray Field, Solar Evaporauon 
Ponds, and Present Landfill) 

b Estimate based on drawdown-recovery tests on three RFP wells and on observed physical propemes of 
Rocky Flats Alluvium 

c Average of measurements from monitonng wells at vanous locahons within RFP 

d Average of measurements in wells at three RFP RCRA-regulated units (West Spray Field, Solar 
Evaporauon Ponds, and Present Landfdl) 
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TABLE 2.5 

COMPARISON OF ROCKY FLATS ALLUVIUM HYDRAULIC PROPERTIES 
(Continued) 

e Esumate, apparently based on physical propemes of Rocky Flats Alluvium and infiltrahon rate calculated 
from one or more RFP monitonng wells 

f Range of measurements from momtonng wells at various locations within RFP 

RFPawvT25 03/12/92 
I 



a Final Phase I RFVRI Work Plan for Manual: 21 loo-WP-ou9 01 
Operable Unit 9 
Onginal Process Waste Lines 

Seaon. 
Page: 

20, Rev 1 
58 of 65 

BLDG 

122 

123 

44 1 

443 

444 

447 

TABLE 2.6 

OPWL WASTE STREAM CHARACTERIZATION 

BUILDING FUNCTION 

M&cal facility 

Health Physics analyt~cal lab- 
ratory--analysis of envlron- 
mental samples, bioassays 

Analyucal laboratory unul 
converted to offices in approx- 
imately 1961 

Steam plant-produces steam 
for heaung and evaporator 
operauon 

Machining, foundry, plaung, 
also contains a drum decon- 
taminauon and cleaning stauon 

Heat treatment (LJ chip roast- 
ing), welding/foundry, storage 

OPWL WASTE STREAM CHARACTERISTICS 

Personnel decon water: bleach, soap, blood, hydrogen 
peroxide, trace raonuclides from contaminated per- 
sonnel 

Acids HNO,, HF, H2S04, HC1, CzH,Oz, HCIO, 
Bases ",OH, NaOH 
Solvents: Acetone, alcohols, cyclohexane, toluene, 

xylenes, trrtsooctomine, ether 
Rads: Vanous isotopes of Pu, Am, U, Cm 
Metals Be (trace amounts) 
Oth&s. Ammonium thiocyanate, ethylene glycol, 

possible trace PCBs from expenmental 
work No pesucides or herbicides 

No specific informauon avdable 

HzS04, NaOH are only known wastes No metals, 
ra&onuchdes, ods, solvents, PCBs, pesucides, herbi- 
cides 

Acids HQO4, "03, HC1, Hzso4, HF, HzCfl4, 
oxalic, cyanic 

Bases NaOH, KOH, ",OH, CaOH 
Solvents TCA, TCE, PCE, freon 
Rads U-238 only 
Metals Numerous, including Ag, Au. Cr (includ- 

ing Cr?, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, 
Sn, W, Fe, Hg, Be (trace) 
Fluonde, lubncaung oil, cuttrng oil, lathe 
coolant (mix of oil and CClJ  No PCBs, 
ueshcides, or herbicides. 

Others 

Oalute (cleaning compound), trace U from equipment 
decon, Be, cutung oil are only known wastes No 
acids, bases, solvents, PCBs, pesucides, or herbicides. 
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BLDG 

559 

707 

77 1 

TABLE 2.6 

OPWL WASTE STREAM CHARACTERIZATION 
(Contmued) 

BUILDING FUNCTION 

Analyucal laboratory--supports 
Pu recovery, foundry and 
fabncahon operauons 

1st floor Plutonium produc- 
uon--machmmg, cast- 
inglfoundry, assembly 
2nd floor Utdiues services 

Plutonium and uranium recov- 
ery--includes support laborato- 
ry and Ektamauc photographic 
processing 

OPWL WASTE STREAM CHARACTERISTICS 

Acids. " 0 3 ,  HCl, HaSO,, HF, HXCrO4 
Bases. ",OH, NaOH, KOH 
Solvents: Acetone, CCl,, chloroform, l ,l ,l  TCA, 

TCE, freon 
Rads hmanly  Pu, with lesser amounts of Am, 

U 
Metals. Numerous metals used in preparahon of 

standards. Prlmary metals used include 
Cu and Cr 
Very slight chance of PCBs, pesucides, or 
herbicides 

Others 

Acids None idenufied 
Bases* None idenufied 
Solvents 
Rads Pu, Am, u 
Metals 
Others. 

CCl,, TCA, TCE, chloroethane, freon 

Pb, Be, Ta, Ca, Li 
Fluonde (from CaFJ, chlonde (from 
LiCl), machine oils, lubncating od, lathe 
coolant (mix of oil and CCl,), ethylene 
glycol No PCBs, pesucides, or herbi- 
cides 

Acids "4, HC1, H~SOII HgO,, m, C A 0 2  
Bases ",OH, NaOH, KOH, MgOH, CaOH 
Solvents Cyclohexane, chloroform, xylene, tn-n- 

octyl phosphme-oxide, PCE, TCA, TCE 
Rads Vanous isotopes of Pu, Am, U (more U- 

235 than U-238). very slight possibdity 
of tnuum 
Pb, Hg, Ni, Cr (mcluding Cr'?, Ti, Ce, 
Ta, Cu 
No 2 and No 6 fuel oil, lubncaung oil 
Slight possibility of PCBs No pesucides 
or herbicides Photo lab wastes may have 
included sodium sulfide, potassium sul- 
fide, so&um sulfate, sodmm acetate, am- 
monium thiocyanate, alum, Photo-Flow 
(trade name) 

Metals- 

Others 
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BLDG 

774 

776 

777 

778 

779 

TABLE 2.6 

OPWL WASTE STREAM CHARACTERIZATION 
(Contmued) 

BUILDING FUNCTION 

Process waste treatment facili- 
tY 

Producuon and support acuvi- 
ues--pyrochemical Pu recov- 
ery, uhli~es,  maintenance 

Producuon and support acuvi- 
ues--machming, assembly, 
support laboratones 

Laundry 

Research and development-. 
uses have included metallurgy, 
photographic processmg, vm- 
ous analyucal laboratories 

OPWL WASTE STREAM CHARACIERISTICS 

Acids "o,, %so,, HF 
Bases NaOH, KOH 
Solvents. 
Rads 
Metals 
Others 

Small amounts of vanous solvents 

Fe, Cr (includmg Cr?, Hg, Ni, Ta 
Chlondes, small amounts of vanous oils 
and grease. No PCBs, pesucides or herbi- 
cides 

vmous isotopes of Pu, Am, u 

Acids. None idenufied 
Bases. None idenufied 
Solvents* CCl,, TCA, TCE, toluene 
Rads Vmous isotopes of Pu and Am, tnuum 

(no U) 
Metals Cd,Cr 
Others Small amounts of machining and lubnca- 

uon oils. No PCBs, pesucides or herbi- 
cides 

Same as Budding 776 

Laundry water Detergent, Pu, Am, U 
Acids "03, HCh Hzso4, HQo,, HF, HzCrO,, 

oxalic 

Alcohols, CCl,, toluene, xylenes, TCA, 
TCE, PCE, acetone, chloroform, freon, 
kerosene 
Primmly Pu and Am, very slight possi- 
bility of U-238 No muum 
Numerous metals from metallurgy work, 
llkely included Be, Cr, Ni, Au, Cd, Pb, 
Fe, Ag, Pt, Ti, Ta, Zn, Cu, Sn, W, Mn, 

Bases ",OH, NaOH, KOH, CaOH 
Solvents: 

Rads 

Metals 

Mg 
Others Possible lubncatmg oil No PCBs, pesu- 

cides or herbicides 
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TABLE 2.6 

OPWL WASTE STREAM CHARACTERIZATION 
(Continued) 

BUILDING F"CT1ON 

opment 

88 1 Ongmally an emched uranium 
(U-235) reprocessmg facility 
Converted to stamless steel 
machining between 1968 and 
1983. Currently a general 
analyucal laboratory and offic- 

I es' 

883 I Metalworking 

Cnhcal mass laboratory 1 

OPWL WASTE STREAM CHARACTERISTICS 

Acids "o,, HC4 m, %SO,, H,Crol 

Alcohols, acetone, TCE, possibly numer- 
ous others 

Numerous metals from metallurgy work, 
llkely included Be, Cr, Ni, Pb, Pt, Ti, Ta, 
Zn, Cu, Sn, W 

Others Possible lubncaung oil, hydraulic oil No 
PCBs, pesucides or herbicides 

Bases. NaOH, ",OH 
Solvents 

Rads. U-238 only 
Metals 

Acids "03, Hsp04, m, H$o4 
Bases. NaOH, KOH 
Solvents* CCl,, TCA, TCE, freon 
Rads U, Pu, Am (no mhum); also possibly Np- 

Metals 
Others 

237 
Hg, 0, Ni, Mo, Mn, Fe 
Possible lubncaung oil, grmdmg oil. 
Very slight chance of PCBs. No pesh- 
cides or herbicides 

Acids None idenufied 
Bases KOH 
Solvents TCA, possibly others 
Rads U-235 and U-238 only 
Metals Possible Be 
Others Oak~te (cleaning soluhon) may have been 

used in past No PCBs, pesucides or 
herbicides 

Laboratory soaps, janitonal cleaning fluids, U-235 
(only) and possibly nitrates. No acids, bases, metals, 
organic solvents or oils, FCBs, pesucides, or herbi- 
cides 
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TABLE 2.6 

OPWL WASTE STREAM CHARACTERIZATION 
(Continued) 

Solid waste sue reductron 
facility 

~ 

OPWL WASTE STREAM CHARACTERISTICS 

Acids 
Solvents: 
Rads U-238 only 
Metals Pb,Be 
Others 

Possible H,SO, from scrap batterm 
Pant solvents (trade names PASO, PESO) 

Detergents, soap, grease from cleaning 
No PCBs, pesucides or herbicides. 

Source RFT personnel interviews conducted from September 13 through October 1 ,  1991 
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148 0 218 

70 0.083 

TABLE 2.7 

-30 feet north of  northernmost edge of Tank 207 and 
4 feet east of P-27 and P-28 

Near intersecuon of P-24 and P-25, north of Build- 
ings 771 and 774 

1989 background values for Rocky Flats Alluviumb 

RESULTS OF 1976 SOIL SAMPLING 
OPWL AREA' 

76 0 824 

44 1 523 

0 03(0 03)- 
1 1-43 0.01 (0.02y 

Sampling Location 

a Reference. Sunday, G , 1976, Appendix C herein 
b EG&G, 1991d 
c Background values include Pu239 and Pum Values in parentheses are counbng uncertnnues 
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TABLE 2.8 

CALCULATION OF CONTAMINANT SPREAD FOR 
PIPELINE RELEASE CONCEPTUAL MODEL 

Pumose 
Eshmate the Uely whal spread of COntamInahon from an undergmund OPWL pipehe leak. 

Assum~lons 
Leak volume of 500 gallons 

Contarmnant flow is lateral through pipe trench matenals 

hfiltrahOn mto nahve sod sumundmg trench is negliBble 

Contaminant fully saturates trench fill matenal(1 e ,  effective porosity = actual porosity) 

Affected trench cross SechOn = 3 ft x 0 5 ft 
Trench fill matenal properties 
- Dry weight = 115 lb/ft' - Water content = 10 percent by dry weight - porosity = 35 percent = 035 d p e r  1 0  d fill 
Conversion factors for water and process waste. 7.48 galbt', 62 4 lb# 

Leak Volume 

500 gal / 7 48 gal/ft3 = 66 8 ft? 
Volume of Water in Trench Fill 

Let weight of fill = X 
Weight of water in fill = 10 percent of X = 0 1X 
(Weight of fill) - (Weight of water) = (Dry weight of fill) 

X - 0 1X = 115 lWfi3 

X = 115 lb/d / 0.9 

X = 12778 lb# 

Weight of water = (0 1) (127 78 Ib) = 12 78 lb/d 

Volume of water = 1278 lb/d / 624 lb/ft? = 0205 d water per 10 ft! fill 
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TABLE 2.8 

CALCULATION OF CONTAMINANT SPREAD FOR 
PIPELINE RELEASE CONCEPTUAL MODEL 

(COndnued) 

Unsaturated (available) Porositv 
(0.35 ft' poroslty / 1.0 ft' fill) - (0.205 ft' water / 1.0 ft' fill) 
= 0.145 ft' avsulable porosity / 10 ft' fill 

(66 8 ft' hquid / 1 5 f? m s s  smon) / 0 145 ft' avadable porosity = 307 ft 
Len& of Affected Trench Fill 

a Pmpemes obtatned from 1988 OPWL Q o m  Plan (DOE* 1988) 
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Effective Date 

5.0 RCRA FACILITY INVESTIGATION/REMEDIAL INVESTIGATION TASKS 

5 1 TASK 1 - PROJECT PLANNING 
Project planning for the implementauon of the Phase I RF'I/Rl for OU9 will include numerous 
activities in addiuon to tasks completed as part of tlus Work Plan Review of previous site 
investigatlons, preliminary site charactenzation, preliminary idenufication of potenual ARARs and 
the development of DQOs and a FSP have all been completed as part of Uus Work Plan and are 
contained in Secnons 2 0, 3 0, 4 0, and 7 0, respectlvely 

Additional planning will be required to coordinate preparatory acuviues for OU9, other field 
investigauon programs occurnng in the same vicinity, and to accommodate the special security 
requirements within the Protected Area (PA) and health and safety concerns The complex nature 
of the OPWL network and the degree of uncertainty regarding its location in some areas will require 
preparatory activities to (1) fully and accurately delineate the OPWL network, (2) better understand 
areas of past releases, and (3) obtain information on construction activities that may have disturbed 
soils surrounding the OPWL or remot ! portions of the OPWL 

Pnor to RFI/RI field activities, newly generated data and hlstoncal data whch has become available 
since preparation of this Work Plan will be compiled and evaluated (Secuon 7 2 4) There are 
ongoing site investigation studies which may provide data relevant to the OU9 invesugation The 
HRR project has assembled a database and file of supporting documents that contam infonnauon 
regarding past releases Thu database will be quened, and all releases related to the OPWL will 
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be reviewed and used in the design of the FSP Personnel interviews will be conducted to augment 
past release informauon and to idenufy areas where construction activiues have disturbed and/or 
removed portions of the OPWL An OPWL site walk will be performed to provide addioonal locauon 
and accessibdity information In addition, personnel in facility operations will be contacted to inquire 
about any additional informauon that may be available about OPWL structures and site conditlons. 
A detailed discussion of these additional data compilation activitles is provided in Secuon 7 2 4 

Field activities proposed for OU9 will be integrated with ongoing or proposed field actmitres for 
other overlapping investigation sites to mirumize redundancy and maximize efficiency The possible 
overlaps between the OPWL and other RFP OUs are discussed in detail in Table 2 3 

It is important to emphasize that project planning and coordination will be required throughout the 
project duration as unforeseen developments occur 

Two project plamng documents, including this Work Plan, have been prepared for the OU9 Phase I 
RFI/RI as required by the IAG A FSP included in this document presents the locauons, media, and 

frequency of sampling efforts The second document required by the IAG is a SAP, whch includes 
a QAPjP and OPs for all field activities The QAPjP and OPs are being revised in accordance with 
the IAG 

5 2 TASK 2 - COMMUNITY RELATIONS 
In accordance with the IAG, the RFP has developed a Commumty Relatlons Plan (CRP) to inform 
and actively involve the public in decision-making as it relates to environmental restorauon acuviues. 
Accordingly, a site-specific CRP is not required for OU9 The vehicle for public involvement in 

the RFI/RI process is through the Technical Review Group process The CRP addresses the needs 
and concerns of the surrounding ComrnunitiI identified through interviews with federal, state, 
and local elected officials, businesses, medical professionals, educauonal representatives, interest 
groups; media, and residents adjacent to the RFP 
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Current community relanons activities concerning environmental restoranon include participation 

by RFP representanves in informational workshops, presentabons at meenngs of the Rocky Flats 

Environmental Momtonng Council, bnefings for cinzens, businesses, and surrounding communines 
on environmental restoranon and momtonng acovioes, and public comment opportuIlltles on vanous 
EM Program plans and actions RFP personnel involve several special mterest groups in decisions 

that pertain to environmental restoranon activities, including the Rocky Flats Cleanup Commission, 

the recipient of the EPA T e c h c a l  Assistant Grant 

In addition, a Speakers' Bureau program provides RFP speakers to civic groups and educanonal 

orgmzations, and a public tours program allows the public to visit the RFP The RFP also produces 

fact sheets and penodic updates on environmental restoranon acnvines for public information and 

responds to numerous public inquines regarding the RFP 

5 3 TASK 3 - FIELD INVESTIGATION 

The Phase I RFI/RI field investigation is designed to meet the objectives outlined in Secnon 4 0 

Additionally, the data will be used to support the Phase I Environmental Evaluauon and the Phase I 

Baseline Human Health Risk Assessment The activities descnbed below will be performed as part 

of the field invesogation, as descnbed in detail in Section 7 0 

The scope of the Phase I field investigation is to locate the buned pipelines, charactenze the 

contaminant sources, and charactenze the nature and extent of vadose-zone suficial deposits 

contamination for the active but unpermitted, inactive, and removed tanks, and the approximately 

18,000 feet of abandoned pipelines which are not overlain by buildings Also, OPWL components 

overlain by buildings will be evaluated for partial accessibility and will be investigated to the extent 

possible 

The Phase I field investigation will include the following subtasks conducted in sequential stages 

Subtask 1 - Facility Coordination and Mobilization Dunng the mobilization for field 
work, detarled planning to coordinate with facility operanons wll be performed 
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Subtask 2 - Tank and PiDeline Investxations 

- 2 a - Tank InsDection and Residue SamDling Chemical charactenzauon will be 
performed of residual inventory, if any, in the process waste tanks whch have 
not been cleaned or removed In tanks without inventory, wpe (smear) samples 
will be taken to provide a qualitanve indicauon of radioactive contamination 

- 2 b - PiDeline Locating, Insuection and Residue SamDhnq The pipelines whch 
are not overlain by buildings will be located by test pits, and pipe locator devices 
if necessary, and mapped by surveying Any inventory remaimng in the pipes 
at the test pit locanons wrll be sampled, if possible, for chemical analyses to be 
used in remedial planrung Sampling of soils immediately beneath the pipelines 
will be conducted at the same time (see below) 

Subtask 3 - Soil Samolmg. Soils for chemical analysis will be sampled from pipeline 
release areas and around tank locanons 

5 3 1 Subtask 1 - Facility Coordination and Mobilization 
Detailed coordination with facility operations, facility health and safety, the radiation momtoring 
department, the waste management department, and plant secunty will be performed dunng 
mobilization for the field activities, because the OU9 investiganon work will take place in sensiuve 
areas The OPs will be amended as necessary to include procedures for sampling of tanks and 
pipelines A detailed health and safety plan will be prepared for the OU9 invesugation activiues 
by the contractor that implements the Work Plan Utility surveys will be conducted to locate active 
buned uulities 

Surface radiation surveys will be performed at all OPWL release sites known or suspected to have 
impacted surface soils The results of these surveys will be used to focus intrusive sampling acnviues 

at these sites This acnvity is descnbed in Section 7 2 5 

5 3 2 Subtask 2 - Tank and PiDeline Investigation 
5 3 2 1 Tank InsDecOon and Residue SamDlinq 
All tanks identified in Table 2 2 that have not been removed or converted to the new process waste 
system will be inspected to confirm that no waste inventory remains in the tanks Should residue 
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be encountered, a residue sample will be collected In tanks with no visible contamination, wipe 
(smear) samples will be collected to evaluate for possible residual radioacnve contammanon In 
addition, inside surface radiological dose rates will be measured. The analpcal results WIU be used 
for planning tank decontamination or remedianon activiues Secnon 7.3.2 1 descnbes the tank 

inspecuon and residue sampling acuvities in detail 

5.3 2 2 PiPeline Locating, Inspection. and Residue SamDling 
Pipeline locations will be venfied by excavating test pits to expose each line (Sechon 7 3 1 1). This 
will permit posiuve identificauon of the line, along with exact locauon and depth The pits will be 
spaced as necessary to trace the lmes and conduct soil sampling (see below) The pit excavations 
will be located to minimize interference with other ubliues, structures, and plant operauons 

The pipelines will be inspected for remaining inventory whch could act as a source of contamination 
Where other access is not avsulable, the pipe will either be cut open or dismantled at test pit 
exposures Detailed procedures for this activity will be addressed in EMD OP revisions 
(Section 11 0) 

If any residue remains in the pipes where they are opened, the residue will be sampled, if possible 
Where no waste residue is present, wipe (smear) samples will be taken on the intenor surfaces of 
the pipeline In addition, inside surface radiological dose rate measurements will be performed 

If groundwater is encountered in a test pit, a sample will be collected and submitted for analysis 
Soil samples will be collected, if possible (Section 7 3 1 1). however, no attempt will be made to 
open the pipeline and collect a residual waste sample 

Pressure testing will be performed on accessible and compatible pipeline sectfons Pressure tesung 
procedures will be developed by the contractor that performs the testing Section 7 3 1 1 provides 
a more detaled discussion of pipeline pressure testing 
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5 3 3 Subtask 3 - Soil Sampling 
Soil sampling will be conducted around all accessible tank locauons and OPWL pipelme release areas 
(Section 7 3) Sod sampling will be performed in a two-stage approach for tanks and a three-stage 
approach for pipelines Stage 1 soil sampling will be conducted concurrently with pipeline locating, 
inspection, and residue sampling and will be a source charactenzation whch focuses on residual 
contaminauon in OPWL components and on vadose zone soils immediately surrounding OPWL 
Stage 2 will be a vadose zone soils charactenzauon which defines the lateral and vemcal extent of 
contaminauon in vadose zone soils at contaminated areas idennfied in Stage 1 For pipelines, the 
need for additional Stage 3 sampling to further define the extent of vadose zone soil contamination 
will be detennined on a case-by-case basis 

Sampling locations, frequency, and analyses are discussed in the FSP (Secuon 7 0). All field 

activities will be performed in accordance with RFP EM Program OPs unless otherwise noted in the * FSP 

5 3 3 1 Soil Sampling Along PiDelines 
The soil sampling plan for the pipelines is based on the pipeline release conceptual model and 
information denved from data compilation activihes and field observations The soil samplmg along 
pipelines will be performed at prescnbed intervals out to the ends of the lines, whether or not the 
lines connect to an IHSS which is under separate investigation 

Selection of the imtial samphng locations along the pipelines will be based on known Mstorical 
release locations, locations suscepuble to releases (e g , valves elbows. joints, etc ), the pipeline 
release conceptual model, accessibility of pipelines, and the resulL- {‘A the radianon screening surveys 
in Stage 1 Sections 7 3 1 2 and 7 3 1 3 contain detiuled pipeline soils invesugation discussions 

5 3 3 2 Soil Sampling Around Tanks 
The soil sampling plan for tanks will be based on the tank release conceptual model and informauon 
denved from data compilation activities and field observations At the location of each outdoor tank 
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or group of tanks, soils will be sampled from vertical bonngs dnlled next to the tanks Selection 

of the initial tank sampling locabons will be based on known histoncal release informabon, locauons 
susceptible to releases (e g , external connecbons and openings, joints, seams, etc ), and the conceptual 

model for tank releases Secaon 7 3 2 contains a detailed tank soils investigauon discussion 

5 4 TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION 
Analytical procedures will be completed in accordance with the ER Program QAPjP (EG&G, 19910 
Analytical detection limits, sample contamer and volume requirements, preservation requirements, 

and sample holding times are discussed in Section 7 4 

Results of data review and validation activities will be documented in data validaaon reports EPA 

data validation functional guidelines will be used for validating orgamc and inorgamc (metals) data 
(EPA, 1988c) Data validation methods for radiochemistry and major ions data have not been 
published by EPA, but data and documentation requirements have been developed by EM Program 
QA staff Data validation methods for these data are denved from these requirements. Detals of 
the data validation process are descnbed in the QAPjP (EG&G, 1991f) 

@ 

Phase I data will be reviewed and validated according to data validation guidelines in the QAPjP 
and the Data Vahdation Functional Guidelmes @G&G, 1990d) These documents state that the results 
of data review and validation activities will be documented in data validation reports 

5 5 TASK 5 - DATA EVALUATION 

Data collected dunng the Phase I RFI/RI. as well as previously collected data, will be incorporated 

into the existing RFEDS database and will be used to better charactenze contaminant sources and 

soil These results also will be used in delineatrng th requirements for the Phase 11 RFI/RI plans 

for determining the impact of OU9 on surface water, ground water, sediments, ar ,  the environment, 

and biota. as well as the potential contaminant migration pathways at OU9 Additionally, data will 

be used to support the evaluation of proposed remedial alternatives and the BRA 
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5 5 1 Site Charactenzation 

The additional physical data collected dunng Phase I will be incorporated into the exishng site 

charactenzauon Water-level data will be used to charactenze the alluvial ground water flow reqme 

5.5.2 Source and Soils Charactenzahon 

Analytical data from tanks, pipes, and soil samples wlll be used to 

Charactenze the nature of source contaminants 

Charactenze the lateral and vertical extent of source contaminants m vadose zone solls 

9 Evaluate on-site contaminant concentrations 

Analytical data obtained from samples of soil, residual process waste and smear samples will be used 

to charactenze the sources of contamination Data will be summanzed graphcally and/or in tabular 

form to assist interpretation If appropnate, contaminant isopleth maps will be prepared to summarize 

the spatial distnbuuon of source and soil contaminants 

The cntena for the identification of contamination will be analyte-specific for each geologx unit 

(e g , Rocky Flats Alluvium, Colluvium, or aruficial fill) For all analytes (includmg radionuclides), 

only those concentrabons that exceed the site-specific background concentrabons will be considered 

likely evidence of contamination These data will be compared to sitewide background values 
provided in the Final Background Geochemical Characterization Report (EGLG, 1991 d). 

5 6 TASK 6 - PHASE 1 BASELINE RISK ASSESSMENT 

As required by the IAG, a BRA that will address the nsk associated with source and soils will be 

performed as part of the Phase I RFI/RI report This task includes a Baseline Human Health Risk 
Assessment and Environmental EvaluaDon for OU9 The purpose of the BRA IS to assess the 

potential human health and environmental nsks associated with the site and to provide a basis for 
determining whether remedial actions are necessary In accordance mth the IAG, nsks wdl be 
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calculated at the source The Baseline Human Health Risk Assessment will address potenual public 
health nsks, and the Environmental Evaluauon will address environmental unpacts 

Existing data and data collected dunng the Phase I RFI/RI will be used to the extent possible to 
support the quantitative Baseline Human Health msk Assessment and Environmental Evaluabon 
As descnbed in Section 2 5 4, data collected dunng Phase I will support quantitatlve evaluabon of 
nsk due to sod ingesuon, inhalation, and dermal contact Exposure pathways involving surface water, 
groundwater, and/or biota as transport media will be quanutahvely evaluated, if necessary, dunng 
Phase I1 The Phase I RFIBI sampling program wll be designed to generate data that meet the 
requirements set forth in Guidance For Data Useabilitv In Risk Assessment @PA, 1990a). 

These assessments will a d  in the preliminary screemng of site remedies based on the contaminants 
of concern and the environmental media associated with potential nsks to public health and the 
environment The nsk assessment process will be accomplished in four general steps' 

1 Data collection/evaluanon (idenufication of contammants of concern) 

2 Exposure assessment 

3 Toxicity assessment 

4 Risk charactenzation 

As stated in the IAG and the NCP, a nsk charactenzation of current, future, or potenual site 
conditions (no action alternative) scenanos will be developed 

Task 7 (Section 5 7) will be performed concurrently with all RFURI Phases, and if the Baseline 
Human Health Risk Assessment and Environmental Evaluation determine that nsks posed by 

contamination at OU9 must be remediated, Task 8 (Section 5 8) will be conducted. 

The objecuves and the descnption of work for the Baseline Human Health Risk Assessment are 
descnbed in detail in Section 8 0 The E E W  is presented in Section 9 0 
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5 7 TASK 7 - DEVELOPMENT. SCREENING, AND DETAILED ANALYSIS OF REMEDIAL 
ALTERNATIVES 

5.7 1 Remedial Altemauves DeveloDment and Screening 

This secuon identifies potenual technologies applicable to remedianon of contaminated sods, 

sediments, pipes, tanks, surface water, and ground water at OU9 The identlfied technolopes are 

based on the preliminary site charactenzatlon developed in Secuon 2 0 Identificabon and screening 

of technologies, assembhng an initial screening of alternatives, and idenuficauon of intenm response 

actions will be conducted while the Phase I RFI/RI is being conducted However, investigation of 

OU9 is in its early stages, thus, remedial alternatives are only bnefly reviewed in thrs secuon. A 
more detailed evaluauon of the remedial alternauves for OU9 wll be performed as more data are 

collected 

The process employed to develop and evaluate alternatives for OU9 will follow guidelines provided 
in the NCP Although RCRA regulations will direct remedial invesbgations at OU9, the CERCLA 

process will also be considered for guidance because it specifies in greatest detail the steps that should 
be followed for selectlon of remedial alternatives In addition, the JAG requires general compliance 

with both RCRA and CERCLA guidance 

0 

The steps followed to develop remedial alternanves for OU9 are as follows- 

1 Develop a list of general types of actions appropnate for OU9 (such as containment, 
treatment, and/or removal) that may be implemented to ensure compliance with both 
RCRA and CERCLA guidance These general types or classes of acttons are generally 
referred to as "general response actions" in EPA guidance 

2 Identify and screen technology groups for each general response acuon Screemng 
will eliminate groups that are not technically feasible at the site 

3 Idenufy and evaluate process options for each technology group to select a process 
option represenung each technology group under consideration. Although specific 
process options are selected to represent a technology group for alternative develop- 
ment and evaluation, these processes are intended to represent the broader range of 
optlons within a general technology group 
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4 Assemble the selected representative technologies into site closure and correctwe 
action alternatives for OU9 that represent a range of treatment and contarnment 
combtnabons, as appropnate 

5 Screen the assembled alternatives in terms of the short- and long-term aspects of three 
broad cntena effectiveness, implementability, and cost Because the purpose of the 
screemng evaluahon is to reduce the number of alternatives that WIU undergo thorough 
and extensive analysis, alternatives will be evaluated in less detarl than subsequent 
evaluations 

6 Develop preliminary cancer nsk-based remedial acoon goals for affected media. 
Preliminary remedial action goals will be applied as performance objectwes for 
evaluating the effecbveness of specific technology processes identified as candidate 
components of viable remedial acuon alternatwes Consistent with the NO, 
preliminary remediation goals will be established at a 1 x lob excess cancer nsk point 
of departure evaluated at the source As the CMS/FS evolves, prehminary mmediabon 
goals may be revised to a different nsk level on the basis of considemuon of 
appropnate factors that include, but are not limited to, exposure, uncemnty, and 
techcal  issues 

7 Remediauon goals associated with toxic, non-cancer nsk will be determined using 
the appropnate reference dose for each chemical present on the site A Hazard Index 
(HI) will then be calculated If the HI exceeds 1 0, further invesogauon of prelimi- 
nary remediation goals will be evaluated In general, if the HI is less than 1 0, a toxic 
nsk does not exist at the site 

For the Phase I WURI Work Plan, the appropnate level of alternatives analysis is the listmg of 
general response actions most applicable to the type of site under investigation General response 
actions are defined as those broad classes of acuons that may satisfy the ObjeCUVeS for remedianon 
defined for OU9 Table 5 1 provides a list and descnption of general response actions and typical 
technologies associated with remediating soils, sediments, pipes, tanks, ground water, and surface 
water Table 5 1 also includes a general statement regarding the applicability of the general response 

action to potential exposure pathways Not all of the alternative response acuons and typical 
technologies listed may be appropnate for OU9 Some may be discarded dunng the screemng of 
alternatives 
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The response actions outlined in Table 5 1 must be applied to the potenual exposure pathways that 
will be identified for OU9 The response actions can be capable of providing control over all or 
some of the potennal pathways Pmally effectwe response actions can be combined to form 
complementary sets of response actions that provide control over a l l  pathways 

In general terms, potennal human exposure can be avoided by preventlon of contaminant release, 
transport, and/or contact Thus, application of the response acuons may be considered at three 
different points in each potential exposure pathway (1) at the point where the contammant could be 

released from the source, (2) in the transport medium, and (3) at the point where the contact could 
occur with the released contaminant 

The existing data do not adequately charactenze the source, release mechmsms, and migration 

pathways for contamination at OU9 Therefore, the exisung data are not sufficient for implementmg 
the screemng of alternatives Phase 1 will generate data (Table 5 2) necessary to charactenze the 
source and soils (as defined in Section 1 0) Phase I1 of the RFI/RI will evaluate the unpact of OU9 

on surface water, ground water, air, sediments, the environment, and biota m addition to characterizing 
potential contaminant migration pathways Data obtained from these mvesngaoons will 

I 

Descnbe the physical charactenstics of the site 

Define sources of contamination 

Determine the nature and extent of contamination in soil, ground water, surface water, 
air, and biota 

Descnbe contaminant fate and transport 

Descnbe receptors 

These data will provide information for the preliminary screening of altematlves and a thorough, 
comparatlve evaluation of the technologies with respect to implementabihty, effectweness, and cost 
This information will allow for informed decisions to be made with respect to the selecuon of 0 
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preferred technologies The FSP (Section 7 0) descnbes the methodology that will be followed to 
obtam the required informauon for the Phase I R?WRI characterization. 

5 7 2 Detailed Analvsis of Remedial Alternatives 
Sufficient data may not be generated dunng the Phase I invesugauon to allow for a detsuled analysis 
of altemauves The detailed analysis of each alternative will be performed when sufficient data are 

generated dunng Phase I1 The detailed analysis and selecuon of alternauves is the process of 
analyzing and companng relevant information in order to select a preferred remedial acuon Each 
appropnate alternative will be assessed In terms of nine evaluauon cntena, and the assessments will 

be compared to identify the key attnbutes among the alternatives Assessment in terms of eight 
evaluation cntena is necessary for the CMS and the subsequent Correcuve Acuon Decision 
(CAD)/Record of Decision (ROD) The nine specific evaluation cntena are as follows 

1 

2 ARARs 

Overall protection of human health and the environment 

3 Long-term effecuveness and permanence 

4 Reducuon of  toxicity, mobility, or volume 

5 Short-term effecuveness 

6 Implementability 

7 cost 

8 State acceptance 

9 Community acceptance 

These cntena are descnbed in recently revised guidelines provided in the NCP The first two cntena 
are considered threshold cntena because they must be evaluated before further considerauon of the 
remaining cntena The next five cntena are considered the balancing cntena on whch the analysis 
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is based. The final two cntena are addressed during the final decision-making process after 
completion of the CMS/FS 

5 8 TASK 8 - TREATABILITY STUDIES/PILOT TESTING 
The pnmary purposes of a treatability study are to provide sufficient technology performance 

information and to reduce cost and performance uncertainues to acceptable levels so that treatment 
alternatives can be fully developed and evaluated dunng detailed analysis The task includes efforts 

to evaluate whether treatability studies are necessary and, if so, to prepare for and conduct treatability 

studies If remedial alternatives are developed, the data collected as part of the field invesugauon 
will be reviewed in terms of whether the alternatives can be evaluated If additronal data are required, 

treatability studies or field investigations will occur 

If it is determined that a treatability study IS necessary, a treatability Work Plan wdl also be prepared 

The plan will identify treatability tests that need to be conducted as well as the test matenals and 
equipment needed 

The treatability Work Plan will discuss the following 

e 

e 

The scale of the treatability study 

Key parameters to be vaned and evaluated, and cntena to be used to evaluate the 
tests 

Specifications for test samples, and the mi ans for obtaining these samples 

Test equipment and matenals, and procetl L b  to be used in the treatability test 

Identificauon of where and by whom the tests and any analyUcal services will be 
conducted, as well as any special procedures and pennits required to transport samples 
and residues and conduct the test 

Methods required for residue management and disposal 

Any special QA/QC needed for the tests 
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5 9 TASK 9 - PHASE I RFI/RI REPORT 
The Phase I RFI/RI report will be prepared to consolidate and summanze the data obtarned dunng 
the Phase I fieldwork as well as data collected from previous and ongoing invesnganons The Phase I 
RFI/RI report will consist of a Preliminary Site Characterization Summary and a BRA of the OPWL 
waste management umt components and adjacent vadose-zone soils Ths  report will 

Descnbe the field acnviQes that serve as a basis for the Phase 1 RFURI report Thls 
will include the scope of the Phase I investiganon and any devianons from the Work 
Plan that occurred dunng implementation of the field investiganon 

Discuss site physical conditions based on exisnng data and data derived during the 
Phase I RFI/RI Ths discussion will include surface features, cbmate, surface water 
hydrology, surficial geology (vadose-zone soils), geotechnical soil index properbes 
and classification, stratigraphy, ground water hydrology, demography and land use, 
and ecology 

Present site charactenzanon results from a l l  Phase I RFJ/RI activihes to charactenze 
the site physical features and contamination including nature and extent at OU9 The 
meha to be addressed will be limited to contaminant source and vadose zone soils. 
Thrs will include OPWL location information such as survey coordinates, depth of 
bunal, locanon maps, and OPWL unit charactenstics including the condiuon of pipes 
and tanks The discussion of the nature and extent of contaminanon will include the 
presence of inventory or residual contamination and waste charactenstics related to 
tanks and pipes Nature and extent of vadose zone soils contamination wll include 
types of contaminants, extent of contammaQon (maps), and distnbunon of contaminant 
concentranons (maps) 

Discuss contaminant fate and transport based on exisung information "Ius discussion 
will include a preliminary identification of potential contaminant migrauon routes, 
release sources and mechanisms, and a discussion of contaminant persistence, chemical 
attenuation processes, and potential receptors 

Present a Phase I BRA The BRA will include human health and environmental 
evaluations 

Present a summary of findings and conclusions 

R F P m  r 

Identify data needs for Phase I1 of the RFVRI, if necessary 
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I 

Before submittal of the Phase I RFI/RI report, the Preliminary Site Charactenzauon Summary will 

be submitted to EPA and CDH for review This summary WLU provide an early descnpuon of the 
imtial site characterization effort, including a preliminary presentaoon of analyucal data and a listing 
of chemical and radiological contaminants, the affected media, and potenual sitewide chemical- 
specific ARARs In addition to the charactenzation summary, technical memoranda will be prepared 
with the compleoon of each field sampling task to provide preliminary results of field invesbgattons 
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7.0 FIELD SAMPLING PLAN 

The purpose of  thrs secuon is to provide a Field Sampling Plan (FSP) that WU generate sufficient 

and adequate data to sausfy the Phase I RFI/RI objectives developed in Section 4.0. These site- 

specific objecuves are presented m Section 7 1 Current site condihons and a discussion of the 

rationale for the sampling and analysis acuviues needed to obtain the necessary data to meet the 

Phase I objectives are summanzed in Secuon 7 2 
0 

7 1 OBJECTIVES 

As stipulated in the IAG, the purpose of the Phase I RFURI field investigation is to charactenze the 

contaminant sources and the soils within the OU For the Phase I invesugauon, characterization of 
soils (1 e , surficial deposits) will be limited pnmanly to the vadose zone. Therefore, the scope of 
this FSP IS to charactenze any remaning inventory in the OPWL system and characterize the nature 
and extent of contaminauon in vadose zone soils In addiuon, the field investigation will confirm 
the locauon and current status of OPWL components, particularly the underground pipelines 

Tanks and pipelines whch are active waste management units are not included 111 the scope of this 

Work Plan because their structures and associated soils will be addressed at the time of their closure 
in accordance with the RCRA Part B Permit Applications for the Rocky Flats Plant (DOE, 1986b, 

DOE, 1987) Some abandoned pipelines and tanks beneath buildings cannot pracucally be 
investrgated at thrs time due to the nature of the RFF and the potential for disrupbon of operauons. 
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In these cases, the exisung building roofs and floors provide capping and covering on an intenm 
basis and the RCRA ground water assessment program will momtor for releases. Pmally accessible 
pipelines and tanks beneath buildings whch are not acuve waste management units will be 
invesugated to the extent possible 

, 

7 2 BACKGROUND AND RATIONALE 
Previous invesugabons performed at OU9 and other perunent background information are discussed 
in Section 2.0. As mentioned in Secuon 4 1 2, no known effort has been made to validate any of 

the data from investigations of OU9 Therefore, this FSP has been developed under the assumpuon 
that no usable data is available to descnbe contaminant sources and sods in the vadose zone of OU9 
Histoncal information obtained through addiuonal data cornpilauon achvihes (Section 7 2.4) will 
be used to help focus the FSP on known or suspected release locauons and contaminants as described 
in the following sections Table 7 1 descnbes several tecbcal  memoranda that will be submitted 
dunng the OU9 Phase I RFURI to document results from the vanous stages of the investigauon and 
to propose specific acuvities for subsequent stages based on these results. 

' 0  

7 2 1 SamDlina Rationale 
The rationale for the Phase I sampling activities at OU9 is based on a staged approach Due to the 
lack of available data and the large expanse of OU9, sampling acuvihes will be performed in a 
multiple stage approach Pipeline investigation will be conducted using a three-stage approach Tank 

investigation will be conducted using a two-stage approach 

Stage 1 sampllng acuvities are designed to detect points of contamination in OU9 vadose zone soils 
and to provide an assessment of the nature of contamination at these locahons. Usmg the release 
scenanos developed in the conceptual model (Section 2 5) and addiuonal informauon provided by 
data compilation acuvihes (Secuon 7 2 4), sampling locauons will be selected for mvemgation whch 
represent the most probable sites of contammabon Stage 1 pipeline investigauon mvolves excavabon 
of a senes of test pits along the pipeline alignments Samples of any remanmg pipeline inventory, 
trench backftll matenals, and native soils will be collected from each test pit In addiuon, a 
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, 

groundwater grab sample will be collected from test pits where groundwater is encountered. Stage 1 

tank inveshgation involves dnlling of bonngs around tank locauons Soil samples will be collected 

by continuous core auger method Where vadose zone bedrock is encountered in brings, a bedrock 

sample will be collected at the bedrock/alluvium contact to provide a preliminary assessment of 
contaminant migration into bedrock. Any remaimng inventory in the tanks also Will be sampled. 

The analytlcal results of Stage 1 sampling will provide an assessment of the nature of contaminahon 

present in OU9 vadose zone soils and may provide preliminary informaaon on groundwater 

contamination 

Stage 2 sampling activities are designed to provide an assessment of the extent of contamination 
present in OU9 vadose zone soils. Locations of contaminahon identlfied by analytical results from 
Stage 1 sampling will be further inveshgated to delineate the extent of contamination in vadose zone 
soils The Stage 2 pipeline invesugauon will partially assess the extent of contamination present 

in vadose zone soils along OPWL pipeline alignments Samples of trench fill material and naave 
soils beneath the trenches will be collected from bonngs completed at regular intervals between 
Stage 1 test pit locations The Stage 2 tank investigation will determine the horizontal and vemcal 
extent of contaminauon present in vadose zone soils surrounding OPWL tanks Samples of native 
soil and vadose-zone bedrock will be collected from bonngs dnlled on a pattern determined on a 
case-by-case basis for each tank location The sampling pattern will be expanded as necessary to 

fully delineate the extent of vadose zone soil contamination around each tank locauon. Stage 2 
bonngs will be dnlled and sampled using the continuous core auger method 

Stage 3 samplmg acuvities will be conducted for the pipeline invesugauon only. The need for the 

Stage 3 invesugation will be decided on a case-by-case basis for each pipelme release location 

identified dunng the Stage 1 and Stage 2 investigations Stage 3 mll be designed to assess the 

honzontal and vertical extent of contamination in vadose zone soils surroundmg OPWL pipelines. 

Areas of contamination along pipeline alignments identified by analytlcal results from Stages 1 and 

2 will be further investigated to fully delineate the extent of contamination in vadose zone soils 
Samples of native soil adjacent to the pipeline trench will be collected from bonngs dnlled on a 
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pattern determmed on a case-by-case basis for each area of  contaminauon. Addiuonal bonngs may 

also be drilled along the pipeline alignments to fully delineate the extent of contaminatlon m trench 

fill matenal and native soils underlying the trench Stage 3 bonngs will be dnlled and sampled usmg 
the continuous core auger method 

In accordance with the IAG, all decisions regarding sampling locatlons (i.e., location of test pits and 

borings) and the need for further investlgauon at individual sites will be documented by submitting 

technical memoranda (Table 7 1). 

7 2 2 AnalWcal Rationale 

The analyucal parameters for OU9 Stage 1 samplpg actlvihes are hsted in Table 7 2. This analyte 

list has been developed dunng the preparation of field sampling plans for other RFF OUs similar 
to OU9 in that their operational history or release history is not clearly defined. This list is intended 

to apply to all OUs for whch potential contaminants cannot reliably be identified based on operahonal 

history At a s  time, information on the operatlonal history of OU9 is incomplete, and the listing 

provided in Table 7 2 will be the pnmary index of analytical parameters The only excepuon taken 

for OU9 to the standardized Phase I RFI/RI list 1s analysis for pesticides and PCBs Existing 

information provides no reasonable indication that these contaminants were ever discharged to the 

OPWL As explained below, pesticides and PCBs, along with other potential contaminants, may 

be added to the analyte list based on the results of additional data compilation activiues 

The detection/quantitation limits shown in Table 7 2 are CLP quanutauon limits specified for soil 

and water matnces in GRRASP (EGBtG, 1991e) Detection/quantltaton limits for residue matnx 
(i e , waste or sludge) are not specified in GRRASP Due to the nature of residue matnces, detec- 
uon/quantitation limits will be the minimum obtainable for a given matnx 

The OU9 Stage 1 analyucal parameter list may be modified for some areas of the OPWL, Known 
waste streams associated with OPWL operation are summanzed in Table 2.6 Addiuonal data 

compilation activities (Section 7 2 4) may confirm and expand th~s informaaon to a degree which 
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would eliminate certain analyucal parameters from considerauon in a given area of OU9 Likewise, 
this information may identify addiuonal compounds discharged to the OPWL whch necessitate 
addiaonal analytical parameters in a gxven area of OU9 These determinations wtll be made on a 
case-by-case basis. In accordance with the IAG, any decision made regarding modification of the 
analyte list presented in Table 7.2 wdl be documented by submitting technical memoranda ("able 7 1) 

Analyucal results from Stage 1 samples will dictate the analyhcal parameters for Stage 2 samples. 
Utilization of the analytical parameter list presented in Table 7 2 for Stage 1 samples, and modified 
as appropnate based on addiaonal data compilauon actwines, will provide maximum potential for 
idenufying a l l  potential contaminants in OU9 vadose zone sods Stage 2 analytical parameters will 
then focus on those contaminants identified by Stage 1 analytical results Analytes of concern will 
be selected based on concentraaon levels exceeding values idenafied for alluvium and bedrock by 
the Final Background Geochemical Charactemanon ReD0I-t (EGBG, 1991d) and potential ARARS. 
Again, decisions regarding analytlcal parameter selection will be documented by submitting tecbcal  
memoranda 

7 2.3 Relevant Studies of Other OUs 

Current and planned invesagations at other OUs may provide data relevant to the m e  I investqaaon 
of OU9 Possible interactions with other OUs were discussed in Section 2.2 4 Although areas of 
overlap with other OUs do not imply a reduction in scope of the Phase I investigation of OU9, such 
overlaps should be examined to prevent duplication of effort b v i d e d  that the specified objectwes 
of the OU9 Phase I RFI/RI are achieved, data from studies of other OUs may be utilized to 
supplement or replace sampling activities in OU9 These determinations will be made on a case-by- 
case basis Decisions regarding use of data from studies of other OUs WIU be documented by 

submimng technical memoranda 

7 2 4 Additional Data Compilation 
It was onginally intended that the OPWL Closure Plan (DOE, 1986b, DOE, 1988) would provide 
all information necessary to charactenze the OPWL for purposes of thls Work Plan However, it e 
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became apparent dunng preparauon of the Work Plan that the Closure Plan does not conuun sufficient 
informauon to plan a detailed invesugabon of the OPWL Addiuonal sources of information are 

known or believed to exist which will aid in understanding the OPWL and in scoping the field 
iIIVeShgaUOn of the unit As such, additional data compilation activities Will be necessary prior to 
implemenung the FSP provided in thls secuon, The intent of these activities is to assemble and 
review all available information on the OPWL to better focus subsequent sampling activities 111 the 

OU9 field investigation 

Because much of the OPWL was placed in service when RFP began operations in 1952, it is expected 
that engineenng records and employee knowledge will not provide detailed infonnauon on many 
of the underground OPWL pipelines, and that test pit excavation (SeChOn 7.3.1.1) will be necessary 
to delineate these pipelines The addiuonal data compilation will therefore be ongoing throughout 
the Stage 1 pipeline invesugation as test pits provide new information about OPWL pipeline 
charactensacs 

7 2 4 1 Obiectives 
A summary of current information available on the OPWL is presented in Appendix B. This appendix 
includes data from the Closure Plan as well as addiuonal data compiled during preparation of the 
Work Plan to more clearly define the history and status of OPWL tanks As such, the pnmary focus 
of the additional data compilation will be to more clearly define the hrstory and stat\ls of the OPWL 
pipelines It is intended that data compilation and field invesQgauon actlvitses be used to constantly 
update the data summary sheets in Appendix B These data summary sheets Will therefore provide 
the most current reference possible to direct field sampling actlviues 

The specific objectives of the additional data compilation activities and their use in focusing the 
investigation of OU9 are as follows 

R F P w  I 

Identify any OPWL pipelines and tanks that were not idenufied in the OPWL Closure 
Plan. Thls will help delineate the scope of the OU9 RFURI. Existing informauon 
suggests that some pipelines and tanks associated with OPWL were not identified in 
the Closure Plan 
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Identify OPWL pipelines and tanks which have been converted to the new process 
waste system These pipelines and tanks will be addressed under their respectwe 
RCRA permits rather than the OU9 WI/RI 

Identify areas of soil disrupuon around OPWL pipelines and tanks. This would 
include construcuon acuvities such as installation of new utilities in OPWL ttenches, 
paving, or any other trenchng or excavauon proxmal to OPWL components. Damage 
to OPWL components and potential changes to the hydrauhc conducuvity of the 
disturbed soils will be evaluated to focus the field investigation. In addition, results 
from any radiauon surveys or sample analyses performed h conjuntaon with 
construction projects will be obtained if possible to help identify historical release 
areas 

Identify OPWL pipelines and tanks that have been modified, repaired, replaced, or 
removed "ius wlll help delineate pipeline segments not conducive to pressure testmg 
as well as help focus the Stage 1 sampling locauons Results from any radiauon 
surveys or sample analyses performed in conjunction with these projects will be 
obtamed if possible to help idennfy tustoncal release areas 

Identify histoncal OPWL discharge points. This wll clanfy OPWL operauon and 
process waste flow Existing informanon suggests certain waste streams were 
transported directly to the Solar Evaporation Ponds, Pond B-2, or other locations 
without treatment at the process waste treatment facility in Building 774 

Determine waste flow direction in individual OPWL pipeline secnons. This will 
clanfy OPWL operauon and process waste flow Evaluation of a l l  waste streams 
handled in a particular pipeline or tank may support component-specific or area- 
specific modifications to the Stage l analytical parameter list (Table 7.2) 

Identify OPWL pipelines which were pumped (forced-flow) lines. "his will clanfy 
OPWL operauon and process waste flow, and may indicate hnes which were more 
susceptible to leakage due to higher operating pressures Existing information 
suggests that some portions of the OPWL would require lift stations and/or forced 
flow to reach Building 774 

Locate OPWL pipeline structural features (e g , valves, valve vaults, pumps, lift 
stations, manholes, elbows, tees, etc ) Structural features wll be pnmary samphng 
locations for the Stage 1 pipeline investigation , 

I Identify known OPWL release sites Known release sites will be primary sampling 
locations for the Stage 1 pipeline and tank investiganons 

Improve OPWL waste stream charactenzauon Review of pre-shpment waste 
charactemahon analyses will provide an indicabon of potcnual contaminants 
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associated with particular OPWL components Waste stream characterization together 
with OPWL operauon and process waste flow mfonnauon may support component- 
specific or area-specific modificauons to the Stage 1 analytical parameter list 
(Table 7 2) 

Determine exact dates of operation for OPWL pipelmes and tanks. This will better 
define OPWL operanonal bstory 

Evaluate potential logisucal problems associated with field mvcstigatton acttvines. 
Thls will idenufy areas where modification of the FSP may be required due to 
physical access restnctions, secunty restncuons, interference with RFP operations, 
or other unforeseen difficulties 

. Evaluate the feasibility of pamal invesugauon of OPWL pipelines and tanks located 
beneath buildings This evaluanon will consider the followlng factors: 

- Building status (acuve or inacuve) and funcuon 

- Proximity of pipeline or tank to edge of building 

- Depth of pipeline or tank 

- Known or suspected releases from pipeline or tank beneath building 

- Potenual cross-contamination from other sub-building sources, including buildrng 
fooung drains 

- Logisucal considerations, including physical or security access restnctions and 
the potennal for disrupaon of building operauons 

7 2 4 2 Activities 
The following additional data compilation activities will be conducted to meet the specific ObjeCbVeS 

outlined in the preceding section The information gathered dunng each of these activities will be 
documented, combined with results from other activities, and reviewed to better focus subsequent 
field investigauon activiaes (see Section 7 2 4 3) 

Site Walk 
In order to provide a tacucal assessment of the OPWL, a site walk of the unit will be conducted 
Visual inspections of the OPWL will assist in identifying 
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OPWL component locations and interconnecuons 

Locauon of structural features (valves, cleanouts, manholes, etc ) 

Location of pipeline penetrations into buildings 

Areas where constructron activities may have disturbed OPWL components 

Logistics problems associated field sampling activities (e.g., SeCUIity reqUh"xtS, 
heavy equipment access resmctions, etc.) 

I 

Interviews 
Additional informatron on the OPWL will be assembled by conductmg interviews with knowledgeable 
RFP contractor and subcontractor employees In particular, individuals involved in RFP waste 
treatment and disposal and in the preparation of the Closure Plan will be targeted. 

Records Review 
RFT histoncal records will be reviewed to provide infomation helpful to the OPWL investigation. 
Potential sources of these records are 

Closure Plan field notes and reference documents 

RFP files held at the Denver Federal Center 

EG&G Facilities Engineenng drawings 

RFP construction project files 

Waste transfer records held in production buildings 

Infonnauon helpful in identrfying areas of contamination in OU9 has been compiled on a database 
under the RFP HRR effort Relevant information will be obtained by searchmg the HRR database 
for OPWL references Reports documenting releases from the OPWL wll be reviewed to idenhfy 
release locations to be targeted in subsequent sampling activities In some mstances, exact release 
locations will not be discemable, rather, a segment of the OPWL will be identified as an area of 
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suspected release These locations and areas will then be designated as primary sampling locatrons 
in the field investigation 

7.2 4 3 ADDliCatIOn 
Upon completion of the additional data compilation activitres, the newly gathered mformation will 
be reviewed and evaluated. The results of this evaluatron may mandate comprehensive or specific 
modificauons to the FSP Changes to the FSP may include, but not be limited to, the followmg- 

Stage 1 analytical parameter list (Table 7 2) 

. Number of pipelines and/or tanks to be investrgated under the OU9 Phase I RFI/RI 

Number and locatron of test pits for the Stage 1 pipeline investigation. 

The results of the additional data compilation acuviues and any proposed modifications to the FSP 
will be submitted in techmcal memorandum TM1 (Table 7 1) for review and approval 0 
7 2 5 Surface Radiation Survevs 
Existing informauon on OPWL releases indicates that released wastes impacted surface soils at some 
locations Examples include tank overflows, flooding and overllow of valve vaults, and leakage from 
underground pipelines which may have been forced-flow (1 e., pumped) lines. In addiuon, some 
OPWL pipelines may have been aboveground (e g , pipeline P-40 between the 900 Area and 
Pond B-2) 

Locauons where surface soils may have been directly impacted by OPWL releases will be identified 
to the extent possible dunng additional data compilation activitres (Semon 7.2.4). Surface radiatron 

surveys will then be conducted at these locations using a high-punty germmum detector to assess 
the potential for remaining radioactlve contamination in surface soils The area to be surveyed and 
the configuraaon of the survey pattern will be developed on a case-by-case basis using all available 
histoncal information on the particular location Factors to be considered include: 
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Nature of the released radionuclides (acuvity levels, isotopic composiuon, 
environmental fate and mobility, etc ) 

Date (age) of the release 

Volume of release 

Surface configurauon of release area to determine possible flow paths 

Pavement or other surface cover, including pavement placed subsequent to release 

Histoncal surface radiation surveys of the area 

Cleanup acuvitres subsequent to the release 

The surface radiation surveys will be conducted in accordance with OP FO 16, Field Radioloaical 
Measurements, and additional surface radiation survey OPs currently under development by EG&G. 

I O  
7 3 SAMPLING DESIGN AND LOCATIONS 
The Phase I RF'I/RI investigatron activities at OU9 are discussed below. These activitres are also 
summanzed in Table 7 3 

7 3 1 PiDeline Investiaation 
The samphng design and locations for the OPWL pipeline investigauon are discussed below. Pipeline 
sampling will be conducted using a three-stage approach Th~s secuon details activrues to be 
conducted dunng each of the three stages of the pipeline investigatrons 

Tentative Stage 1 pipeline test pit locations are indicated in Figure 7-1 It must be emphasized that 
this represents only Stage 1 test pit locations at pipeline endpoints and known structural features 
As specified by the pipeline release conceptual model (Section 2 5 2 l), the maximum test pit spacing 
along pipeline alignments is 200 feet. Informauon denved from adhtional data cornpilauon acbviues 

(Secuon 7 2 4), field observations, surface radiation surveys, and analyucal results from previous 
stages of the investigation will dictate the specific sampling intervals required. These results wll 

0 
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be summanzed in techmcal memorandum TMl (Table 7 1) The decision process for fdentificatlon 
of sampling locations is discussed below 

7 3.1 1 Stage 1 Investigation 
As discussed in Secbon 7 2 I ,  the Stage 1 investlgation is designed to locate areas of contamination 
in OU9 vadose zone soils, based on conceptual model release scenarios (Secdon 2.5.2) and 
information denved from additional data compilation acbvibes (Section 7.2 4), and to provlde an 
assessment of the nature of contamination at these locaoons Rpellnes will be investigated by 
excavating a senes of test pits along pipeline alignments These test pits will provlde the following: 

Confirmation of pipeline location and configurahon 

Visual inspecuons of pipeline integnty 

Samples of surface soils 

Samples of pipeline trench backfill 

Samples of name soils beneath the pipeline trench 

Samples of any residue in pipelines 

Samples of any groundwater encountered in test pits 

The Stage 1 pipeline investigation will be conducted in accordance wth all applicable EMD OPs 

Achvities will be governed by OPs as follows 

Prework radiation survey of test pit locations wlll conducted according to OP F0.16, 
Field Radiological Measurements. 

Pnor to excavation, test pit locatrons will be cleared according to OP GT 10, Borehole 
CleannR 

Surface soil samples will be collected using the grab sampling method per OP GT 8, 
Surface Soil SamDlinq 

Test pits will be excavated and sampled in according to OP GT.7, Loadnn and 
SamDling of Test Plts and Trenches 
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Groundwater encountered in test pits will be sampled in accordance with OP SW.3, 
Surface Water SamDlinq 

Field parameters will be measured on test pit groundwater samples in accordance with 
OP SW.2, Field Measurements of Surface Water Field Parameterg. 

Residue sampling in pipelines will be performed according to the OP revision 
presented in Secuon 11 0 

Wastes generated dunng the excavatlon of test pits and pipeline opemng and samplmg 
will be handled in accordance with OP FO 8, Handhng of Drilling Fluids and Cuthnas. 

Test pit locations will be surveyed to achieve final locatlon and elevatlon accuracies 
of i t 0  1 feet per OP GT 17, Land Surveying 

Location of Test Pits 

The pipeline test pit locauon decision tree is presented in Figure 7-2 As discussed in the pipeline 

release conceptual model (Section 2 5 2 l), pipeline releases are most likely to occur at structural 
features in the pipeline Structural features will be identified as pnmary test pit locations. Examples 

of structural features include 

0 

Valves, cleanouts, manholes, and other pipeline opemngs 

. Elbows, tees, and reducers 

Pipe/tank connections 

Transitions in pipeline matenals 

Known or suspected release locations identified dunng the additional data compilation acovioes 

(Section 7 2 4) will also be targeted as pnmary test pit locations, as will any "hot spots" identified 

through the surface radiation surveys 

Per the pipeline release conceptual model, the maximum spacing between test pits is 200 feet 
However, certain conditions may exist which mandate closer test pit spacing Test pit spacing will 

be reduced to a maximum 100 feet under the following conditlons 
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Histoncal informaoon indicates that a Elease occurred along a part~cular SeChOn of 
pipeline, but the exact location of the release cannot be determined from the available 
informaoon 

Poor pipeline integrity is observed in a test pit 

Poor pipeline rntegnty is observed in pipeline video inspection (see discussion below 
under PiDeline Video InsDection) 

Pipeline pressure testmg results indicate pipeline leakage (see discussion below under 
PiDeline Pressure Testing) 

Along removed pipeline alignments (see discussion below under-). 

The rationale for the reduction to 100 foot test pit spacing is to double the sampling density in areas 

of uncertain conditions This will increase the probability of idenofying areas of contamination along 

the pipelines 

Surface Soil SamDling 

A surface soil sample will be collected from each test pit location pnor to excavatton of the test pit 

The sample location will be as close as possible to the center of the area to be excavated Surface 

soil samples will be collected in accordance with the grab sample method described in OP GT 8, 

Surface Soil SamDling. The grab method is more applicable to collectmg a discrete sample at a single 

location consisting of a small area This is most appropnate for the OU9 investigaoon where one 
Objective is to determine if contamination was deposited from an aqueous SOlUtron Overlying 

pavement or other surface cover will be removed if necessary Each surface soil sample will consist 

of a six inch square area sampled to a depth of six inches (1 e , a sample of dunensions six by six 

by six inches) Ths will provide sufficient sample volume to perform the analyses specified in 
Section 7 4 

Test Pit Excavation Procedures 

Test pits will be excavated in accordance with the applicable provisions of OP GT 7, Logrrina ana 
Sampling of Test Plts and Trenches Test pit excavation will commence after collecuon of a surface 
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soil sample at the test pit locauon, and after removal of any pavement or other surface cover as 

necessary plpellnes must be exposed in their in-situ condtion so that unbiased assessment of pipeline 

integrity can be made Test pit construcuon wdl therefore be performed in a manner that does not 
damage the in-situ conditions of the pipelines Mechamzed digging equipment (e.g , backhoes) wll 

be used to remove only the bulk of matenal covenng the pipeline. Periodic manual probing may 

be necessary to measure the depth of  the remainmg cover Once a depth of cover less than one foot 

remains, test pit excavauon will be completed with shovels Informauon gathered to complete 

excavation permitting procedures, descnbed in OP GT 10, wdl help in planning the excavaoon by 

identifying potential interferences (e g , nearby underground unlioes). 

Test Pit Longing and SamDlinq 

Test pit logging and sampling will be conducted in accordance wth OP GT.7, Loaaina and Samding 

of Test Pits and Trenches At each test pit, the condition of the exposed pipe material will be 

descnbed and documented Evidence of pipeline doegradation (e g , excessive corrosion, holes, cracks) 
will be descnbed in detail The pipeline and test pit will be photographed and sketched 111 accordance 

with OP GT 7 The location and invert elevation of the pipe will be surveyed Soils exposed in 

the excavations will be descnbed for visible contamination, extent of trench baclllll, and the type 

of backfill matenal 

Nominal Stage 1 soil sample locaoons are illustrated in Figure 7-3 One ascrete sod sample will 

be collected at each of the following locations 

Ground surface @nor to excavation) 

In trench backfill directly beneath the pipeline 

In native soil directly below trench 

After collection of soil samples, one sample of pipeline residue will be collected at every test pit 

where feasible to charactenze OPWL wastes In instances where no residue is present, one wipe 

sample will be taken on the intenor surfaces of pipeline components Wipe samples will be collected 0 
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and tested according to OP FO. 16, Field Radiological Measurements Thls will provide a qualitative 

measure of  radionuclide contaminatron In addition, inside surface radiological dose rate 
measurements will be obtained by inserung a low energy gamma probe radiation detector into the 

pipeline These measurements wll be useful in venfymg process piping hstorical data and allow 

for future disposal cntena Valves, cleanouts, manholes, and other pipeline opemngs will be the 

preferred locations for collection of residue samples Where other access is not available, the pipe 

will either be cut open or dismantled at test pit exposures (see Section 11.0). Pipe sections whrch 

are dismantled will be reassembled if possible Rpe sectlons whch are cut or which cannot be 
reassembled will be grouted closed with a plug of non-shnnlung cement 

If groundwater is encountered in a test pit, a groundwater grab sample wtll be collected in accordance 

with OP SW 3, Surface Water SamDlinq, and submitted for analysis Field parameters will be 

measured on the groundwater sample as discussed in Section 7 4 2 No attempt will be made to open 
pipelines and collect residue samples The trench backfill directly below the pipeline will be sampled 

if possible, but the native soil directly beneath the trench will not be sampled (see Figure 7-3) The 

depth at whch ground water is encountered will be recorded 

PiDeline Location and Tracing 

In general, it is expected that pipeline structural features will allow pipeline alignments to be traced 

sufficiently to locate test pits along the alignment Where structural features are absent or widely 

spaced, however, pipeline locabon devices may be utilized to trace the pipelines The method used 

will depend upon the pipe construction matenal Conductive pipes can be readily located by attachmg 

a transmitter to the outer surface of the pipe This produces a signal along the buried pipeline whtch 

can be traced by a detector at the surface For nonconductive pipes, a flexible steel tape or similar 
conductive matenal must be inserted into an opemng in the pipe and fed down the pipeline to carry 

the signal Alternatively, a transmitting sonde can be inserted and moved down the pipeline with 

push rods or a steel tape Pipeline video inspection (see discussion below) can also be ut~lized to 

trace pipeline alignments by providing azimuth and range data Ground-penetratmg radar (GPR) 

RFPawv t 03124192 



Final Phase I RFI/RI Work Plan for 
Operable Umt 9 
Onginal Process Waste Lines 

Manual 
Secuon. 
Page 

21 loo-WP-ou9 01 
7.0, Rev. 2 

17 of 50 

may provide another method of tracing pipehnes, although its efficacy may be limited by the clayey, 

cobble-rich soil of the site and by congesuon of pipelines and utdity lmes at many locations 

Pipeline location and tracing methods will be field-tested if it appears that pipeline tracing will be 
necessary to the Stage 1 pipeline invesugation. Specific procedures for performing pipelme locaDon 
and tracing will be provided by the contractor(s) selected to provide the service. These procedures 

will be modified as necessary to support the objectwes of  the OU9 IWI/RI and conform With project- 

specific health and safety or environmental protection requirements 

PiDeline Pressure Testing 

Although the pipeline invesugauon has been designed to target both known release locauons and 

locations most suscepuble to releases, only a small percentage of the total pipelme system will be 

excavated and inspected In order to more fully evaluate the current status of the pipeline system, 

pressure testmg will be performed where possible on pipeline segments between avslllable access 

points (test pits, manholes, valve vaults, etc ) Pressure testing will not be performed where potential 

access points are below the water table 

Pipeline pressure testmg may a d  in detecting release locations in unexcavated portions of pipelines, 

and in confirming the integnty of pipelines that appear sound in test pits Where successfully 

performed, the testing will provide an additional measure of assurance that sectrons of pipeline which 

are not visually inspected have been evaluated Pressure testing results together with hlstorical data 

may provide sufficient justification to remove a particular pipeline secuon from further invesbgauon 

and, more importantly, from having to be addressed by a final remedial actlon for OU9 

It is expected that pipeline pressure testmg will have limited application at OU9 Because hlstoncal 

data for many of the pipelines are incomplete, conclusions based on the tesung results will have to 

take into account the uncertainty of a particular pipeline’s operating history. The following specific 

factors will affect the applicability of pipeline pressure tesung and the interpretatron of the results 
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Pipeline matenals (e g , vitnfied clay pipe) and diameter may not be conducive to 
pressure testing 

Many pipelines transferred waste through gravity flow and therefore had very low 
operating pressures. Pressure testing should be designed to approximate the operating 
pressures of the pipelines to the extent possible 

The majonty of the pipelines have been inactive for 15 to 20 years or more Any 
leaks detected in the pipelines may have developed after the pipelines were removed 
from service 

9 Contamination may exist at locabons where pipeline leaks were excavated and 
repaired Contamination may also exist at locabons where a replacement pipelrne 
was installed in the same alignment where an older, lealung pipeline was removed. 
Pipelines wluch currently test "tight" may have been repaired, or may be a 
replacement line for an older pipeline which leaked Historical data may help identify 
locanons of pipeline repar and replacement However, it is expected that mamtenance 
and construcuon records for the pipelines will be incomplete, particularly for the early 
operating hstory of RFP (1950s and 1960s) 

Techniques using tracer gas (typically helium) or sensors to detect mr motion around leaks can be 
employed dunng pressure testing to identify specific leak locanons along pipelines 

Because the OPWL pipelines vary widely in age, diameter, matenal of construction, and operating 
lustory, pipeline pressure testlng will be field-tested under a vanety of conditions in order to evaluate 
its feasibility and potential benefits to the Stage 1 pipeline invesugatton. Specific procedures for 
conducnng the pressure testing will be provided by the contractor(s) selected to perform the testmg. 
These procedures will be modified as necessary to support the objecuves of the OU9 RFIN and 
conform with project-specific health and safety or environmental protectron requirements. 

Pimline Video InsDection 
Video inspecbon of pipeline intenors may be beneficial in evaluatmg the integrity of the pipelme 
and in tracing pipeline alignments In particular, video inspecuon may aid in evaluatlng leaks 

detected through pipeline pressure testmg. and aid in evaluaung plpelines which are not conducive 

RFPawv r 03/24/92 



Final Phase I RFI/RI Work Plan for 
Operable Umt 9 
Original Process Waste Lines 

Manual. 
Section 
Page 

21 100-WP-ou9.01 
7 0, Rev 2 

19 of 50 

to pressure teshng (e g , vitnfied clay pipelines) Video inspechon can be performed on pipelines 

as small as three inches in diameter 

The potenhal applicability and benefits of pipeline video inspemon depend upon the same factors 

that are idenhfied above for pipeline pressure testmg. Plpeline video inspectton wdl be field-tested 

in order to evaluate its feasibllity and potenhal benefits to the Stage 1 pipelm investrgation. As 

with pipeline pressure testmng, specific procedures for conduchng video inspections will be provided 

by the contractor(s) selected to provide the service These procedures will be modified as necessary 

to support the objectives of the OU9 WIN and conform with project-specific health and safety or 

environmental protection requirements. 

Removed PlDelines 

Some OPWL pipelines are known to have been physically removed after being taken out of service 
Existing informauon indicates that sections of pipelines have been removed during construction of 

new buildings Pipelines known to have been removed are idenhfied in the OPWL Data Summary 

Sheets (Appendix B) and are hghlighted on the OPWL Location Map (Figure 2-2) Additional data 

compilation activities may identify other removed pipelines or sections of pipehnes. 

The alignments of all removed pipelines will be identified and located to the extent possible using 

histoncal informauon, which may include engmeenng drawings and construchon records documentlng 

the removal of the pipeline If the general location of the alignment is known, it may be possible 

to locate remnant trench fill matenals (particularly sand or gravel bedding) through excavatmon of 

test pits GPR may also be helpful in locating the alignments (see PlDeline Locahon and Tracmg 

section above). 

As shown in Figures 7-2 and 7-3, Stage 1 investigation of removed pipeline alignments will follow 
a similar decision process as that for existing pipelines I f  test pits are used to trace the alignment, 

soil samples will be collected in the same manner and locauons as exishng pipeline alignments 

Where test pits are not used to trace the alignment, bonngs will be dnlled, usmg a hand auger i f  
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possible or a dnlling ng if necessary, to collect soil samples from the bottom of the trench and nahve 
soil directly below the trench A combinabon of test pits and bonngs may be appropnate for some 
alignments. The test pits and/or borings will be located using the same criteria as for location of 
test pits along existing pipelmes, i e , they will target known release locations and structural features 
to the extent possible The spacing between test pits and/or bonngs along removed ppeltne 

alignments will not exceed 100 feet Areas of the removed pipeline alignments found to be 
contaminated in the Stage 1 invesugation will be investigated further under Stages 2 and 3 in the 

same manner as existing pipeline alignments 

PiDeline Valve Vaults 

As descnbed in Sechon 2 2 2 2, valve vaults were constructed at a number of pipeline intersecoons 
to facilitate access and inspection of pipelines and valves These concrete structures typically were 
built below grade, and served as secondary contanment in the event of a leak at the pipeline junction 
or valve OPWL valve vaults are shown on the site utility locabon maps in Appendix A. Existmg 

information indicates that OPWL valve vaults were flooded by released waste in a number of 
instances The onginal Valve Vault No 7 location immediately west of Building 707 is targeted 

by IHSS 123 1 (see Table 2 4  and Section 2 2 4 )  as a result of histoncal releases. Specific 

information regarding the location and histoncal operations of  OPWL valve vaults will be obtarned 

dunng addibonal data compilation activities (Section 7 2 4) 

, 

0 

Because they are very similar in configuration and operational hlstory to secondary contrunment 

structures housing OPWL tanks ("process waste pits," see Section 2 2 3 and Appendix B), OPWL 

valve vaults will be incorporated into the OPWL tank investigabon descnbed in Secuon 7 3 2 Valve 

vaults may provide access to pipelines for purposes of pressure tesung, residue samplmg, video 

inspection, and insertion of  locator devices, as descnbed previously in thts secoon 

7 3.1 2 Stage 2 Investigation 

As discussed in Section 7 2 1, the Stage 2 pipeline investigation will target contammated sites 

idenbfied dunng the Stage 1 investigabon The Stage 2 invesbgabon is designed to provide a 
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reasonable preliminary assessment of the extent of vadose zone sods contaminatton along pipeline 

alignments Per the pipeline release conceptual model (Sectlon 2 5.2.1), the initial spread of 
contamination from pipeline releases is expected to be preferentally aligned along the pipcline. It 

is also expected that contaminant movement into native soils surroundlng the pipeline trench Unll 

occur primarily from the bottom of the trench Therefore, Stage 2 bonngs will be drilled along the 

pipeline alignments and will sample both trench fill matenal and native soil underlying the trench 

Where vadose zone bedrock is encountered in bonngs, a bedrock sample will be collected at the 

bedrock/alluvium contact to provide a preliminary assessment of contaminant migrafion into bedrock 

The spacing of bonngs along the alignment is meant to help differenttate areally restricted, lower- 
volume releases from potenttally more significant higher-volume releases The following discussion 

outlines the methods and procedures which will be employed during Stage 2. 

Pipeline alignments adjacent to test pits (and/or bonngs for removed pipelines) identrfied as 

contaminated by Stage 1 analyt~cal results wlll be sampled by bonngs W e d  in a nominal pattern 

around the test pits, as illustrated in Figure 7-4. Specific locations to be investigated will be proposed 

in t e c h c a l  memorandum TM2 (Table 7 1) Where a contammated test pit occurs between two clean 
test pits, bonngs will be dnlled at 5 and 20 foot intervals along the alignment in both directtons from 
the contaminated pit Where two or more consecutive contaminated test pits occur, brings will be 

dnlled at 20 foot intervals along the alignment between the test pits, and at 5 and 20 foot intervals 
along the alignment outside of the contaminated test pit locations Where drilling rig access is 
restncted. the bonngs will be dnlled as closely as possible to thls nominal pattern It may be possible 
in such instances to dnll the bonngs with a hand auger, depending upon the depth required 

Similarly, obstructions along the pipeline alignment (e g , a building or security fence) may require 
modification of the nominal spacing 

, 

I 

Nominal soil sampling depths for the Stage 2 bonngs are depicted in Figure 7-3. One discrete soil 
sample will be collected at each of the following locations 1 

a 
Ground surface @nor to dnlling) 

In trench backfill near the bottom of the trench 
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In nabve soil directly below the trench 

In native soil mid-depth between the trench bottom and the water table or bedrock, 
whchever is encountered first 

In native soil directly above the water table or at the bedrock/alluvium interface, 
whchever is encountered first 

In bedrock at the bedrock/alluvium contact if groundwater is not encountered above 
the contact (1 e , where the vadose zone extends to the bedrocWalluvium contact) 

Surface soil samples will be collected using the grab method descnbed in OP GT.8, Surface Soil 

SamDling Each surface soil sample will consist of a 6-inch square area sampled to a depth of 
6 inches Bonngs will be dnlled and sampled in accordance wth OP GT 2, Drillina and Samdinq 

Using Hollow-Stem Auger Techniaues, using the continuous core auger method. A three-inch inside 

diameter sample barrel will be used to collect 2-foot long samples from the brings. A sample 

volume of 2,250 cubic cenbmeters (approximately 140 cubic inches) will be required to perform the 

analyses specified in Section 7.4 

Recent water level morutonng data, combined with information from alluvial isopach maps, will be 
used to predict depths to the water table and to bedrock at the vanous sampling locatlons. If the 

depth between the trench bottom and the water table or bedrock is less than 5 feet, the mid-depth 

soil sample will be omitted 

The Stage 2 pipeline investigation will be conducted in accordance with all applicable EMD OPs 

Activities will be governed by OPs as follows 

Prework radiation surveys of bonng locations will conducted according to OP FO 16, 
Field Radiological Measurements 

Pnor to dnlling, bonng locations will be cleared according to OP GT 10, Borehole 
Cleannq 

- I  
Surface soil samples will be collected using the grab method per OP GT 8, Surface 
Soil Samuling 
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Bonngs will be drilled and sampled by contlnuous core auger methods according to 
OP GT.2, Dnllina and Samdlna Using Hollow-Stem Auger Techruaues 

Bonng samples will be logged according to OP GT 1, Lonainn of Alluvial ana 
Bedrock Matenal 

Cutungs and fluid generated dunng dnlling will be handled in accordance wrth OP 
FO 8, Handling o f  Dnllina Fluids and Cuttings 

Bonngs will be plugged and abandoned per OP GT 5, Pluaainn and Abandonment 
of Boreholes 

Bonng locauons will be surveyed to achieve final location and elevation accuracies 
of i t 0  1 feet per OP GT.17, Land Survevinq 

7 3 1 3 Stage 3 Investigation 

The Stage 2 pipelme investigauon may identlfy areas whch warrant further charactenzatlon of vadose 

zone soils contamination In particular, Stage 2 may indicate areas where contamination affects a 
significant length of pipeline alignment, suggesung a relatively large release from the pipeline 

Following the compleuon of the Stage 2 pipeline investlgatlon, the results of Stages 1 and 2 will 

be summanzed in technical memorandum TM3 (Table 7 l), and the need for additlonal investlgatlon 

will be resolved on a site-by-site basis for each contaminated area Where additlonal invesugatlon 

is determined to be appropnate, a Stage 3 pipeline invesugation will be performed 

The Stage 3 investigation will utllize additional bonngs dnlled along the pipeline alignment as 

necessary to fully determine the extent of contamination in vadose zone soils along the alignment, 

and in native soil adjacent to the alignment to evaluate any spread of contamination laterally from 
the pipeline trench into vadose zone soils It is proposed that a reasonable nominal starting point 

for the Stage 3 investigation is 20 feet along the pipeline alignment beyond the extent of the Stage 2 

bonngs, and five feet laterally from either side of the trench at the locatlon of hlghest contaminant 

concentration identified dunng Stages 1 and 2 The exact bonng and sampling locauons will be 

determined on a case-by-case basis, talung into account the following factors 
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Depth to water table and bedrock at the parucular site 

Contaminant concentrauons along the pipeline ahgnment 

9 Nature of trench fill matenals and nauve soils 

Evidence of signtficant migrabon into nauve sods underlymg the trench, as determined 
through Stage 2 sampling 

Proposed Stage 3 bonng locations will be documented through techca l  memoranda which are 

approved pnor to implementauon 

The procedures descnbed in Secuon 7 3 1 2 for dnlling and sampling Stage 2 borings will also apply 

to Stage 3 bonngs 

The Stage 3 pipeline investigation is designed to fully assess the lateral and vertical extent of 
contamination in vadose zone soils affected by pipeline releases It is reasonable to expect that 
Stage 3 will be implemented in stages in order to meet thls ObjectrVe, with bonngs located 

increasingly distant from the contaminant source until the lateral extent of vadose zone soils 

contamination is delineated As discussed in Section 7 2.2, the extent of contaminatlon will be 
determined through companson of analytical results to values provided in the Final Backnround 

Geochemical Charactenzaoon ReDort (EG&G, 1991d). or to the most current background data 

available at the time the FSP is implemented, and to values specified in potennal ARARs. 

7 3 2 Tank Investigation 

The sampling design and locauons for the OPWL tank investigauon are discussed below Thls secQon 
details the activities to be conducted dunng the Stage 1 and Stage 2 tank investigauons 

OPWL tank locations targeted for investigation under the OU9 Phase I RFI/RI are identlfied in 

Figure 7-1 Table 7 3 provides the rationale for investigation of each OPWL tank locahon Only 
tank locations identified in the OPWL Closure Plan are included in Figure 7-1 and Table 7 3 
Additional OPWL tank locauons requinng investigation may be idenufied dunng addiuonal data 
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cornpilauon activihes (Secuon 7 2 4). These will be addressed as necessary m technical memorandum 

TMl (Table 7 1) Also, OPWL pipeline valve vaults (Semon 7 3 1 1) wll be investigated in the 

same manner as tank secondary contmnment structures, or process waste pits, during the OPWL tank 

investigation The decision process used to identify tank invesngauon activities and samphng 

locations is discussed below 

7 3 2 1 Stage 1 Investigation 
As discussed in Section 7 2 1, the Stage 1 tank invesugahon is designed to locate areas of 
contamination 111 OU9 vadose zone soils, based on the tank release conceptual model (Section 2.5 2) 
and information denved from addihonal data compilahon acuvities (Secbon 7.2 4) and to provide 

an assessment of the nature of contamination at these locauons The following discussion outlines 
the methods and procedures whch will be employed in the Stage 1 tank mvestigauon 

The Stage 1 tank investigation will consist of the following actlvities 

Visual inspections 

9 Residue sampling 

Bonngs 

The tank investigauon decision tree presented in Figure 7-5 specifies how these achvihes will be 
applied to specific tank locahons As discussed in Section 7 1, tanks whch are part of acme waste 
management units will not be investigated Residue samples will not be collected from tanks which 
have been cleaned and panted since being removed from service Bonngs wil l  not be dnlled for 

tanks inside or beneath production buildings that are not accessible from outside the building, as 

this would disrupt building operations Tank investigation activities are summanzed in Table 7.4 

Stage 1 tank investigation activities will be conducted in accordance with all applicable EMD Oh. 
Acuvities will be governed by the OPs as follows 
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Tank residue sampling will be performed according to the OP revision presented in 
Section 11 0 

Prework radiauon survey of bonng locauons wll conducted according to OP FO. 16, 
Field Radiolonical Measurements 

Prior to drilling, bonng locauons will be cleared according to OP GT 10, Borehole 
Clearing 

Surface soil samples will be collected using the grab method per OP GT.8, Surface 
Soil SamDllnq 

Bonngs will be dnlled and sampled by continuous core auger methods according to 
OP GT 2, Dnlling and SamDlinn Usinn Hollow-Stem Auger Techniaues 

Bonng locauons will be surveyed to achieve final locabon and elevation accuracies 
of fO 1 feet per OP GT 17, Land Surveving 

Tank InsDections 

OPWL tanks will be inspected to visually assess tank integnty Both the intenor and extenor of 

above-grade and on-grade tanks will be inspected Detailed tank inspecuon work instrucuons and 

a form to document the inspecuon will be developed by the contractor that implements the OU9 Phase 

I R F I N  Observauons of poor tank integnty (e g , excessive corrosion, holes, cracks, and visual 
indication of contamination) will be documented and used to focus subsequent soil samplmg efforts 

Where possible, tank inspecuon will be conducted remotely to mitigate the need for entry into 

confined spaces Access permits will be required to inspect some tank locations (see OPWL tank 
field inspecbon records in Appendix E) 

As discussed in Secaon 2.2 3, many OPWL tanks are located in small structures (“process waste pits”) 

that serve as secondary containment for the tanks Inspecuon of such tanks will include a visual 
assessment of the integnty of these structures Again, observauons of poor integnty will be used 
to focus soil sampling locauons around the structures OPWL pipeline valve vaults (Secuon 7 3 1 1) 

will also be visually inspected to assess their integnty 
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Residue SamDling 

One residue sample will be collected from each tank whch has not been cleaned smce removal from 

process waste service to help charactenze OPWL wastes In instances where no residue is present, 

one wipe sample wll be taken on the intenor surfaces of the tank (preferably at the base of the tank 

or near pipeline connecbons) Wipe samples will be collected and tested accordmg to OP F0.16, 

Field Radioloaical Measurements Thrs will provide a qualitahve meamre of  radionuclide 

contamination Where possible, residue or wipe samples will be collected remotely, to mitigate the 

need for entry into confined spaces In addihon, inside surface radiological dose rate measurements 
will be obtained by insemng a low energy gamma probe radiahon detector into the tank These 

measurements will be useful in venfying tank histoncal data and allow for future disposal critena. 

Bonnn Locations 

Bonngs will be dnlled and sampled dunng the Stage 1 tank invesngahon to identify areas of 
contamination immediately adjacent to the tank location As discussed m the tank release conceptual 

model (Section 2 5 2 2), contamination will most likely to exist at the following locations around 

OPWL tanks 

0 

Beneath or near external connections and openings 

Near joints or comers around underground tanks 

9 Beneath the base o f  the tank 

Areas beneath or near external connectrons and openings, and near joints or comers around 
underground tanks, will be targeted as pnmary bonng locatlons Known or suspected release locahons 
identified dunng the additional data compilation activities (Section 7 2 4) will also be targeted as 

pnmary bonng locahons, as will any "hot spots" identified through the surface radiation surveys. 

Because OPWL tank locations vary widely in size and configurahon, a nominal pattern for bonngs 

is not appropnate As a general rule, it is proposed that one bonng be dnlled on each accessible 

side of the tank location If field observations suggest that more or less bonngs arc needed to 
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adequately charactenze the soils immediately surrounding a tank locaQon (Le., for very large or very 
small tank locauons), proposed bonng locanons for the particular site will be documented in techcal  
memorandum TMl and approved pnor to implementanon In all cases, bonngs wiU be drilled as 

close as possible to the tank structure 

SamDlinn of Bonnns 
Nominal bonng sampling locauons for the Stage 1 tank investigaucm are illustrated in Figure 7-6 

One discrete soil sample will be collected at each of the following locations 

Ground surface @nor to dnlling) 

9 One to three feet below the base of below-grade tanks unless base of tank is in 
bedrock, for above-grade or on-grade tanks, mid-depth between the ground surface 
and the water table or alluvium/bedrock interface, whichever is encountered first 

Directly above the water table or bedrockhlluvium contact, whchever is encountered 
first 

In bedrock at the bedrock/alluvium contact if groundwater is not encountered above 
the contact (1 e , where the vadose zone extends to the bedrock/alluvium contact) 

Regardless of whether the water table IS encountered dunng dnlling, a soil sample wlll be collected 
if possible from the interval one to three feet below the base of underground tanks. If the base of 
the tank extends into bedrock, however, samples will be collected from the alluviumbedrock interface 
and dnlling will discontinue Examples of these vanous sampling scenanos are provided in Figure 

7-6 

Surface soil samples will be collected using the grab method described in OP GT.8, S m  
Samding Each surface sod sample will consist of a 6-inch square area sampled to a depth of 
6 inches Bonngs will be dnlled and sampled in accordance with OP GT 2, Dnllinn and Samdinq 
Usina Hollow-Stem Auner Techniaues, using the continuous core auger method. A three-inch inside 
diameter sample barrel will be used to collect 2-foot long samples from the bonngs. A sample 
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volume of 2,250 cubic cenbmeters (approximately 140 cubic inches) will be required to perform the 

analyses specified in Secbon 7 4 

Recent water level monitonng data, combined with informabon from alluvial isopach maps, will be 
used to predict depths to the water table and to bedrock at the vanous tank locations. If the depth 

between the ground surface and the water table or bedrock is less than 5 feet at above-grade or on- 

grade tank locations, the mid-depth sod sample will be omitted 

Removed Tanks 
Some OPWL tanks are known to have been physically removed after being taken out of service 

Tanks known to have been removed are identified in the OPWL Data Summary Sheets (Appendix 

B) and are highlighted on the OPWL Locabon Map (Figure 2-2) Addibonal data compilation 

activities may identify other removed tanks 

The locabons of all removed tanks will be identified to the extent possible using histoncal 
information, whch may include engineenng drawings, aenal photographs, and construction records 
documenting the removal of the tank As shown in Figures 7-5 and 7-6, Stage 1 investigation of 
removed tanks will consist of a single bonng dnlled as closely as possible to the center of the ongmal 
tank location Where multiple tanks existed at a single locabon, bonngs will be drrlled at the onginal 

center of each individual tank locauon Discrete soil samples will be collected from the bonngs in 

the same manner and at the same depth intervals descnbed above for the ongnal tank type (i e , 
below-grade, above-grade, and on-grade tanks). Samples will be collected at the ground surface, 
one to three feet below the base of below-grade tanks unless base of tank is in bedrock, for above- 
grade or on-grade tanks, middepth between the ground surface and the water table or the alluvi- 

um/bedrock interface (whchever is encountered first), and directly above the water table or the alluvi- 
urnbedrock interface 
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7 3 2 2 Staae 2 Investiaation 

As discussed in Section 7.2 1, the Stage 2 tank investigauon is designed to determine the honzontal 

and vertical extent of contaminatron in vadose zone soils surrounding OPWL tank locations identified 

as contaminated during the Stage 1 tank investigation These tank locations will be identified in 

technical memorandum TM2 (Table 7 1) and further invesugated by drilhng and sampling additional 

borings 

As with Stage 1 bonng locations, the unique configuration of each OPWL tank location makes it 
impractical to establish a nominal sampling pattern for Stage 2 actrviues. As such, Stage 2 bonng 

locabons and subsurface samphng frequency will be developed on a case-by-case basis The proposed 

Stage 2 investigation for each tank location will be documented in techntcal memorandum TM2 and 

approved pnor to implementation 

The procedures descnbed in Secuon 7 3 1 2 for dnlling and sampling Stage 1 borhgs will also apply 

to Stage 2 bonngs 

0 

The Stage 2 tank invesbgauon is designed to fully assess the lateral and vertical extent of 
contaminaoon in vadose zone soils affected by tank releases It is reasonable to expect that Stage 2 

will be implemented in stages in order to meet this Objective, with bonngs located increasingly distant 

from the contaminant source until the lateral extent of vadose zone soils contaminauon is delineated 

Additional intermediate stages in the Stage 2 tank investigauon will be addressed in technical 

memorandum TM3 (Table 7 1) and/or subsequent technical memoranda As discussed in Sectron 
7 2 2, the extent of contaminahon will be determined through comparison of analyt~cal results to 

values provided for Rocky Flats Alluvium and bedrock in the Final Background Geochemical 

Charactenzation ReDort (EGBiG, 1991d). or to the most current background data available at the trme 
the FSP is implemented, and to values specified in potential ARARs 
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7 4 SAMPLE ANALYSIS 

This secuon descnbes the sample handling procedures and analyucal program for samples collected 
during the OU9 Phase I RFURI, including sample designations, analytical requirements, sample 
containers and preservauon, and sample handling and documentauon 

7 4 1 SamDle Designation 
All sample designations generated for the OU9 Phase I RFURI will conform to the input requirements 

of RFEDS Each sample designauon will contain a mne-character sample number consistmg of a 

two-letter prefix identifying the media samples (e g , "SB" for soil bonngs, "SS" for surface sods), 

a unique five-digit number, and a two-letter suffix identifying the contractor. One sample number 
will be required for each sample generated, including QC samples In this manner, 99,999 m q u e  

sample numbers are available for each sample media for each contractor that contnbutes sample data 

to the database Bonng numbers will be developed independently of the sample number for a pven 

bonng These sample numbenng procedures are consistent with the RFP sitewide Q N j P  

7 4 2 Analvtical Reauirements 
As discussed in Section 7 2 2, analytical parameters for Stage 1 samples (Table 7 2) are based on 

Phase I RFI/RI analyte lists developed for other FUT OUs for which operational hstory or release 

history is not clearly defined In general, Stage 1 residue, soil, bedrock, and groundwater samples 

will be analyzed for each of the following chemical and radionuclide parameters: 

Target Analyte List (TAL) Metals 

Total Organic Carbon (TOC) 

Target Compound List (TCL) Volatiles 

TCL Semivolatiles 

Radionuclides (gross alpha, gross beta, uranium 233+234, 235, and 238, amencium 
241, plutonium 239+240, tntium, cesium 137, and strontium 89+90) 

9 Aruons (nitrate, sulfate, chlonde, and fluonde) 
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Specific conductance 

Field measurements of temperature, pH, and specific conductance will be taken on groundwater 
samples collected from test pits dunng the Stage 1 pipeline invesugabon, m accordance wth OP 
SW 2, Field Measurements of Surface Water Field Parameters. Because these samples are not subject 
to the same condihons as surface water, the total residual chlonne measurement stipulated m OP 
SW 2 will not be required 

Wipe samples will be analyzed according to OP FO 16, Field Radiological Measurements Tlus will 

provide a qualitabve measure of radionuclide contaminabon 

The OU9 Stage 1 analybcal parameter list may be modified for some areas of the OPWL based on 
the results of additional data compilation activities (Section 7 2 4), as discussed in Secuon 7 2.2 

Stage 2 analytical parameters will focus on only those contaminants identified by Stage 1 analyhcal 
results, as discussed in Section 7 2 2 Decisions regarding Stage 2 analflcal parameter selecbon 
WIU be documented in technical memorandum TM2 (Table 7.1) 

7 4 3 SarnDle Containers and Preservation 
Sample volume requirements, preservation techmques, holding bmes, and container matenal 
requirements are dictated by the media being sampled and by the analyses to be performed 
Analytical parameters of interest in OU9 for residue, soil, and groundwater matnces, along with the 
associated contnner size, preservatives (chemical and/or temperature), and holding times are listed 

in Table 7 5 Addibonal specific guidance on the appropnate use of containers and preservatives 
is provided in OP FO 13, Containenzation, Preservinn. Handling. and Shomng of Soil and Water 

Samples 
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7 4 4 SamDle Handling and Documentation 

Sample control and documentauon is necessary to ensure the defensibility of data and to venfy the 

quality and quantity of work performed in the field Accountable documents include logbooks, data 

collecuon forms, sample labels or tags, cham-of-custody forms, photographs, and analyt~cal records 

and reports Specific guidance defimng the necessary sample control, identificanon, and cham-of- 

custody documentation is discussed in OP FO 13, Containenzaaon, Pnsewina, Handhna, and 

Shimina of Soil and Water Samdes 

7 5 DATA MANAGEMENT AND REPORTING 

Field data will be input to the RFEDS using a remote data entry module supplied by EO&G Data 

will be entered on a timely basis, and a 3 5-inch computer diskette will be delivered to EG&G A 
hard copy report will be generated from the module for contractor use The data will undergo a 
prescnbed QC process based on OP FO 14, Field Data Management 

A sample tracking spreadsheet will be maintained by the contractor for use in tracking sample 

collecuon and shipment EGBG will supply the spreadsheet format and will stipulate timely reporting 

of information These data will also be delivered to EG&G on 3 5-inch computer diskettes Computer 

hardware and software requirements for contractors using government-supplied equipment will be 

supplied by EG&G. Computer and data secunty measures will also follow acceptable procedures 

outlined by EG&G 

As menuoned previously, forms will be developed to document the results of tank invesugations 

and test pit excavation Forms provided in the vanous OPs referenced in Sections 7 2 , 7  3, and 7 4 

will also be utilized as appropnate to document and manage the data obtained dunng the OU9 Phase I 

RFI/RI 

7 6 FIELD OC PROCEDURES 

Sample duplicates, field preservation blanks, and equipment nnsate blanks will be prepared Tnp 

blanks will be obtamed from the laboratory The analytical results obtamed for these samples wdl 
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be used by the EMD project manager to assess the quality of the field samphng effort The types 
of field QC samples to be collected and their application are discussed below The frequency with 
whch QC samples will be collected and analyzed is provided in Table 7 6 

Duplicate samples will be collected by the sampling team for use as a relahve measure of the 
precision of the sample collectron process These samples will be collected at the same time, using 
the same procedures and equipment, and in the same types of contamers as required for the samples 
They will also be preserved in the same manner and submitted for the same analyses as required for 
the samples 

Field blanks of distilled water will be prepared by the sampling team and will be used to provide I 

an indication of any contaminatron introduced dunng field sample preparation 

Equipment (nnsate) blanks will be collected from fmal decontamination nnsate to evaluate the success 
of the field sampling team’s decontaminatron efforts on non-dedicated sampling equipment 
Equipment blanks are obtained by nnsing cleaned equipment with distrlled water pnor to sample 
collection The nnsate is collected and placed in the appropnate sample contamers 

a 
I 

Tnp blanks consisting of distilled water will be prepared by the laboratory techcian and will 

accompany each shrpment of samples for volatile organic analysis Tnp blanks will be stored with 

the group of samples with whch they are associated Analysis of the trip blank will indicate 
migration of volatile organics or any problems associated with sample shipment, handling, or storage 
Information from the tnp blanks will be used in conjunction with air momtonng data and other 
information to assess the influence of ongoing waste operations on the quality of data collected 

Procedures for momtonng field QC are provided in the sitewide QAPjP 
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7.7 AIR MONITORING AND SAMPLING PROCEDURES 

Air rnonitonng will be performed dunng field acuviues to ensure that quality data are obtained during 

sampling and that all sampling acuvities comply with the Intenm Plan for Prevention of Contaminant 
Dispersion (IPPCD) (EO&G, 1991g) and in accordance with OP F0.1, Air Monitorina and Dust 

Control. It is expected that the Final PPCD will be completed by the time the OU9 RFURI is 

implemented. 

Air quality monitonng requirements for activities such as borehole dnlhng where there is a sigmficant 

potential for producing appreciable quanuties of suspended pamculates include the following: 

Site perimeter and community Radiological Ambient Air Monitoring Program 
(RAAMP) momtonng 

Local momtonng of  Respirable Suspended Particulates (RSP) at individual acuvity 
work sites shall be conducted using a TSI "Rezobalance" Model 3500 Respirable 
Aerosol Mass Monitor, a real-time instrument Local RSP measurements will be used 
to guide the project manager's evaluation of the potenual hazards associated with 
actwity-related emissions The threshold RSP concentrauon for curtailing intrusive 
acuvities will be 6 0 milligrams/cubic meter (mg/m3) 

9 Additional worker health and safety monitonng as required by the Site-Specific Health 
and Safety Plan (SSHBrSP) 

As mentioned in Sections 2 5 4 and 5 6, a pnmary goal o f  the Phase I RFI/RI is to support 

quantitative evaluation of human health nsk due to inhalation of  contaminants denved from OU9 

surface soils Inhalauon exposure often is evaluated by assuming a conservahve suspended particulate 

concentration m ambient air Direct measurement of suspended pmculate COnCentrahOn can ehmmate 

much of the uncertainty in this assumption However, any surface soil contaminauon as a result of 
OPWL releases is expected to occur as mdividual sites of limited area scattered throughout the RFP 
main production facility As a result, suspended particulate data from air samples collected in the 

vicinity of these sites probably would be representative of the main producuon facility as a whole 

, Total suspended particulate and respirable pamculate data are collected at a momtonng stauon located 

near the RFP east gate, downwind of the main production facility Suspended particulate data also 
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have been collected in the vicinity of the 903 Pad immediately southeast of the m a n  production 

facility, and may be collected for other FWP OUs pnor to or dunng the OU9 Phase I RFURI. If areas 
of surface soil contamination are idenufied at OU9 dunng Phase I field amviues, suspended 

particulate data from these sources will be evaluated for applicability to OU9 inhalation exposure 

evaluation If  appropnate, these data will be used to provide a conservative estimate of total 

suspended partrculates and respirable particulates in the vicinity of OU9 However, if it is determined 

that these data may not be representatwe of OU9 conditions, an OU9-specific air sampling program 

will be designed to provide the necessary data This air sampling program will be addressed as 

necessary in technical memorandum TM3 (Table 7 1) 
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- 
Tech 
Memo 
Number 

TMl 
- 

TM2 

TM3 

- 

TABLE 7.1 

OU9 PHASE I RFYRI TECHNICAL MEMORANDA 

Due Date 

Followmg compleuon of addmonal 
data COmp&hOn aChMheS 

Followmg complehon of Stage 1 
pipelme and tank mvesugauons 

Followmg compleuon of Stage 2 
pipelme mveshgauon and fmt round of 
Stage 2 Eank mvesugahon 

Topics Addressed 

Results of add&anal data compdmon achMms 
Decruled plan for surface radmon survey' 
Stage 1 mvesttgaon FSPb 

- 

. 

Results of Stage 1 p p h e  and tank ~ W s u g a h O n S  
Stage 2 p1pdme mvmgatm m P b  
Stage 2 tank mveshgahon FSPb 
Resuits of Stage 2 p p b  mvemgahon 
Results of fmt round of Stage 2 tank mveshgahon 
Stage 3 ppeh mvmhgatIon FSpb 
FSP for addmod Stage 2 tank inxmgahon 
Need for tensometer nests at spccfic rtlaase hations 
Need for ate-specific an mom- 

a If any modificauons to the Stage 1 FSPs are necessary based on the results of surface radiation surveys, 
then the survey results and the necessary FSP modificauon(s) wrll be addressed 111 a separate techmcal 
memorandum If no FSP mOdifiCahOnS are necessary, the surface radiahon survey results vdl be 
addressed m the Phase I Report 

b Surface sod samples wdl be collected at each test pit and borehole 1oCahOn dunng the Stage 1,  Stage 2, 
and Stage 3 pipelme and tank InVeShgatIOns 
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TABLE 7.2 

ANALYTICAL PARAMETERS AND DETECTION/QUAN"ITATION LIMITS 
FOR STAGE 1 SAMPLING ACTIVITIES AT OU 9 

I ~nalyucal Parameter I WaterLlmlts I Sod Lmllts 1 
I I I I 
Target Analm List Metals' m 0 

Alurmnum 
Antvnony 
Arsenic 
BanUln 
Berylhum 
Cadmium 
Calclum 
Cesium* 
ChrOllllUm 

Cobalt 
Copper 
cyanlde 
Iron, Total 
Lead 
Llthlum* 

MagneSiWn 
Manganese, Total 
Mercury 
Molybdenum* 
Nickel 
Potasslum 
Seleluum 
Silver 
SOdlUm 
stronhUm* 
Thalhum 
Tln* 
VanadlUm 
Zlnc 

Total Organlc Carbont 

200 
60 
10 

200 
5 
5 

5ooo 
1000 
10 
50 
25 
10 
100 
5 

100 
5000 

15 
0 2  
200 
40 

5000 
5 
10 

5000 
200 
10 

200 
50 
20 

1 llgn 

40 
12 
2 
40 
10  
10 

2Ooo 
200 
2 0  
10 
5 0  
10 
20 
1 .o 
20 
u)o 
30  
0 2  
40 
8 0  

2Ooo 
10 
2 0  

2OOo 
40 
2 0  
40 
10 0 
4 0  

1 m a g  
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TABLE 7.2 

ANALYTICAL PARAMETERS AND DETECTIONIQUAN"A"I0N LIMITS 
FOR STAGE 1 SAMPLING ACTIVITIES AT OU 9 

(Conbnued) 

I ~nalyuca~ Paramem WaterLuIUts Sod Lms I I 1 
Target Comwund Llst Volatlles* m lunlkn) 

Chloromethane 
Bromomethane 
Vinyl Chlonde 
C hloraethane 
Methylene Chlonde 
Acetone 
Carbon Disulfide 
1,l -Dichlomethene 
1 ,I-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
1.2-Dichlomethane 
2-Butanone 
1 , 1 , 1 -Tnchlomethane 
Carbon Temchlonde 
Vlnyl Acetate 
Brom&chloromethane 
1,2-l)lchlompropane 
CIS-1 ,3-l)lchloropropene 
Tnchloroethene 
Dibromochlmmefhane 
1,1,2-Tnchloroethane 
Benzene 
Trans- 1,3-Dichlmpropeme 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Teaachloroethene 
Toluene 
1,1,2,2,-Teaachloroethanee 
C hbrobenzene 
Ethyl Benzene 
Styrene 
Total Xylenes 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 

5 5 
5 
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TABLE 7.2 

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS 
FOR STAGE 1 SAMPLXNG ACTIVITIES AT OU 9 

(Conmued) 

1 ~nalyucal Parameter wate?Luntts sod Lmts J I I 
Target ComDound List Semvolatiles' fuu 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-I)lchloroknzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-I)lchlorobenzene 

bis(2-Chloroisopropyl)ether 
4-Methylphenol 
N-Nitrosodw-propy lam me 
Hexachlomethane 
Nitrobenzene 

2-Methylphenol 

Isophorone 
2-Nitrophenol 
2.4-Dimethylphenol 
Benzoic acid 
bis(2-Chlaroethoxy)methane 

12.4-Tnchlombemne 
Naphthalene 
4-Chloroanil1ne 
Hexachlorobutene 
4-Chloro-3-methylphenol (para-chlom-meta-cresol) 
2-Mefh y lnaphtblene 
Hexachlorocy clopentene 
2,4,6-Tnchlorophenol 
2,4,5-Tmhlorophenol 
2-Chloronapthalene 
2-Niuoanhne 
Dmeth ylphthalate 
Acenaphth y lene 
2,6-Dinimtoluene 
3-Nitroanlltne 

2,4-Dichlmphenol 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 
50 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1600 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1600 
330 
1600 
330 
330 
330 
1600 
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TABLE 7.2 

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS 
FOR STAGE 1 SAMPLING ACTIVITIES AT OU 9 

(Conhnued) 

AnalywalParameter WmLlmltS soll Lmlts I I 1 
Acenaphthene 10 330 
2,4-Dmtrophenol 
4-N1trophen0l 
Dlbenzofuran 
2,4-Duutrotoluiene 
Diethylphthalate 
4-Chlorophen yl-phenyl ether 
Fluorene 
4-Nitxoanhe 
4,6-I>lrutro-2-methylphenol 
N-mmsodlpheny lamme 
4,-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Dl-n-butylphthalate 
Fluoranthene 
pyrene 
Butylbenzylphthalate 
3,3'-Dichlmbenz1d1ne 
Benzo(a)anthacene 
Chrysene 
bis(2-Ethylhexy1)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluolanthene 
Benzo(a)pyrene 
Indendl ,2,3cd)pyrene 
Bbenz(a,h)anrhracene 
Benzo(g,h,O)perylene 

50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

1600 
1600 
330 
330 
330 
330 
330 
1600 
1600 
330 
330 
330 
1600 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
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TABLE 7.2 

ANALYTICAL PARAMETERS AND DETECTIONIQUANTITATION LIMITS 
FOR STAGE 1 SAMPLING ACTIVITIES AT OU 9 

(Connnued) 

I ~nalv,rtcal Parameter I WataLurUts I Sod Lrrmts 1 
I I I 1 

Rachonuchdes? m 
Gross Alpha 
Gross Beta 
Umum 233+234,235, and 238 (each species) 
Ammc1Um 241 
Plutomum 239+240 
Tnuum 
Cesium 137 
SerOnhUm 89+90 

- AnlOnS' 

Nitra te/Nitnte 
Sulfate 
Chloride 
Fluon& 

2 4 
4 10 

06 0 3  
0 01 0.02 
0 01 0.03 
400 400 W~l) 

1 0 5  
1 1 

0 
5 TBD 
5 TBD 
5 TBD 

01 TBD 

PH O l p H m t  TBD 

Spectf~ Conductance TBD TBD 

'Lrmits refer to detecuon buts  
tunits refer to quanutahon hits  
*Non-CLP TAL Metals detecum h i t  
TBD - To be determmed 

Note Detecuon and qUanhtaUOn buts are hlghly matnx dependent. The huts W h e r e  are thc rmnunum acbevable 
under ideal con&uons Actual llmits may be hgher 

Detecuodquanutaoon h i t s  for rmdue samples are not specified by the GRRASP. The unknown natm of tb matnx 
prevents estabhshment of specfic hmits ktectI0dqUantttahOn limits will be the rmrumrrm ohunable for a pven 
matnx 

e 
I 
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TABLE 7.4 

FIELD INVESTIGATION PLAN SUMMARY FOR OPWL TANKS 

Field Inveshgahon Summary 

X I 

X X X 

X X X 

One underground tank, removed, outside Buldmg 
122 
One underground tank, abandoned, beneath south 
wing of Bwldmg 441 

One aboveground tank, abandonad, out8adc B-g 
441 
One undergmund tank, &ando&, urslde Bwldmg 
441 process waste p t  (Bwldmg 429) 
Three floor sumps, achve (mcdental spdl control), 
inside Bwldmg 447 basement 

Two abovegrade tanks, achw (Part B Hazardous & 
Low-Level Pemut Appllcatan Umt Nos. 40.04 and 
40 05). mde Bwldmg 444 basement 

~~~~ ~~ ~~~ ~ 

Two floor sumps, actwe (foundaaon dramage), 
inslde Bwldmg 444 basement 
Two abovegrade tanks, achve (9O-day ttllll8~t~1111lc 
waste accumulahon tanks, Umt Nos. 522 and 523), 
inside Butldmg 559 ptocess waste pa (Bddmg 528) 
Two underground & s , ~ m v &  to plsnum &luge 
system, ins& Bwldmg 771 process waste p t  
(Buddmg 728) 

Four underground tanks, two m v d  to plenum 
deluge system, two abandoned, wide B d b g  776 

T-11 Two underground sumps, acme (Part B 
Secondary Conaunmcnt Ref- No 2011). made 
Buddmg 707 process waste pit (Butldtng 731) 

process waste pit (Bulldurg 730) 

T-30 One undeqpund sump, actwe (Part B Sec- 
ondary Contauunent Reference No. 201 l), Bwldmg 
707 process waste p t  (Budding 73 1, T-30 is the 
Bulldmg 731 structure itself) 

Not a vahd OPWL tank locahon 

03/24/92 
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TABLE 7.4 

FIELD INVESTIGATION PLAN SUMMARY FOR OPWL TANKS 
(Conhnued) 

Explanahon' 

One underground sump, abadmd, lllsLde Bddmg 
774 basement 

undcrgroued tanlrs, abandoned, o~tslde Bdd- 
mg 774 
Su. underground tanks, nmovad, beneath south 
wmg of Buddmg 774 
One underground sump, abandoned, made Bddmg 
778 
_ _ _ _ ~  -~ ~ ~ 

Four underground sumps, two converted to pinum 
deluge system, two abandoned, all cleaned and 
pmted after removal from p~ocess waste system, m 
Bddmg 779 basement 

T-21 One floor sump, abanbed, mde Bwldmg 
886 p~ocess waste pt (Buddmg 828) 

T-22 Two abovegmde tanks, abandoned, mde 
Buddmg 886 process waste pit (Bukbg 828) 
One underground sump, abandoned (but ~ t l y  
conms the base of the Bddmg 865 elecoon beam 
furnace), cleaned and p t e d ,  11191dt Bulldrng 865 
T-24 Seven abovegrade tanks, achVe (Part B Haz- 
ardous and Low-LeVel k e d  P-t Applrcat~ 
Umt NOS 40 20 - 40 26), -de B d b g  881 
cess waste pit ( B a g  887) 

T-32 One underground sump, achm (Part B Sa- 
ondary Conmmnt Reference No 2014). B d h g  
881 process waste p t  (Buddmg 887, T-32 IS the 
B u d h ~  887 structure itself) 
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TABLE 7.4 

FIELD INVESTIGATION PLAN SUMMARY FOR OPWL TANKS 
(Continued) 

T-25 Two abovegrade tanks, achve (Part B Haz- 
ardous and Low-Level Mued P d t  Apphcahon 
Umt Nos 40 30 and 40 31). made BuMng 883 

T-26 Three abovegrade tanks, mve (Part B Haz- 
ardous and Low-LcVts MIX& P m t  Amh~t~m 
Umt NOS. 40.39 - 40 41). UUI& BUI~~UM 883 
One abovegrade tank, removed, outs& Buldmg 
886 
Two floor sumps, BchVe (mcdental spd cmtral), 
inside B m l d ~ ~  889 
One on-grade tank, abandoned, oumde Bruldtng 774 
Not a vahd OPWL tank locabon 
Not valid OPWL tank locaaons 

Two undeqpund sumps, abandoned, ms~& Bruld- 
ing 771C 

Four abovegrade tanks, rtmovcd, former tank loca- 
hon has been thoroughly cleaned and decontammat- 
ed, inside Burldtng 881 

1 See Secuon 7 3 2 and Figure 7-5 for tank invesngatron decision ranonale 
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TABLE 75 

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES 
FOR RESIDUE, SOIL, AND WATER SAMPLES 

RESIDUE AND SOIL SAMPLES 
oldhg Tune Parameta Conmer hservahve B 

180 days' 1 x 250 mt wde-mouth glass clM,- 

Cyanide 

TCL Volahles 

1 x 250 mt wdemouth glass 
Jar 

Cool, 4Oc 

2 x 125 m4 wde-mouth Tef- 
lon-lured jar 4°C 

1 x 250 ml wde-mouth Tef- 4oc T U  Semtvolahles Jar 

14 days 

7 days 

7 days untll Wrtractron, 4q 
days aftex extrachon 

Ra&onuchdes 1 x 1 t wde-mouth glass J~U None 180 days 
TOC, h o r n ,  pH, and 
specfi  conductance la 

1 x 250 mt wdemouth glass cool, 4oc 28 days 

'Holdmg hUIe for mmuy is 28 days 

WATER SAMPLES 
Parameter Contamer Reservaave Holdmg Tune 

TAL Metals 1 x 1 4 polyethylene bottle cool, 40c Nmc acid pH d, 180 

 SOCII^ hy&m& PH 14 days Cyamde 1 x 1 pol~eth~lme boae ,12, cool, 40c 

7 days 

7 days untd extracuon, 40 
days after eXtraChOn 

2 x 40 mt VOA vlals with tef- cool, 4oc 
Ion-lured septum lids TCL Volahles 

TCL Semtvolahles Cool, 4OC 

Nirnc acid pH d, days Ra&onuclrdes 12 8 polyethylene httle(s) cool, 40c 

SulEunc acid pH Q, days 

Sulfunc acld pH Q, days 

1 x 4 4 amber glass bottle 

TOC 1 x 250 ml polytehylene boule 4"c 

Anions 1 x 1 l polyethylene bottle Cool, 4°C 28 days 

NitraWNitnte 1 x 250 m4 polyethylene boule 40c 

pH' @mmm' and In-situ, beaker or bucket None 
saecific conductance Analyze me!dIately 

'Holding m e  for mexury IS 28 days 

RFPawT75 03124192 
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TABLE 7.6 

FIELD QC SAMPLE FREQUENCY 

-RcQucacy 

solids 4* 
Sample Type Type of Analysls 

Dup- ( a m m  1/10 1/10 

horgsnlcs 1/10 1/10 

Monuclrdes 1/10 1/10 

Field Blanlcs 

1. Equpment Blanks 

Lr 

Tnp Blanks 

N/R EUR 
1/20 1/20 

1m 1/20 

1/20 1/20 

1/20 1/20 

1/20 1/20 

1/20 1/20 

N/A N/A 

N/A N/A 

NJA = Not Appltcablc 
N/R = Not Reqlllnd 
1/10 = OIlC Qc sample per tal samples collected 

RFPaWn.6 
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8.0 HUMAN HEALTH RISK ASSESSMENT PLAN 

8 1  OVERVIEW 

Section 300 430(d) of the Nahonal Conhngency Man states that as part of the remedial inveshgahon, 
a Baseline Wsk Assessment is to be conducted to determine whether contaminants of  concern 
idenufied at the site pose a current or potenual future nsk to human health (Human Health k s k  
Assessment) and the environment (Environmental Evaluahon) in the absence of remedial action. 
Ths secDon descnbes the Human Health Risk Assessment components whxh include: 

Data CollectlonEvaluatlon 

Exposure assessment 

Toxicity assessment 

Risk characterization 

The Environmental Evaluahon is descnbed in Section 9 0 of  thrs Work Plan 

Figure 8-1 illustrates the basic Human Health Risk Assessment process and components The Human 

Health Risk Assessment objective is to identify and assess potenhal human health nsks resultrng 
from exposure to site contaminants present in vanous environmental media Several objectwes WIU 

be accomplished under the Human Health Risk Assessment task, including identlfication and 

charactenzation of the following 

RFPavv r 0311 2/92 
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Toxicity and levels of  hazardous substances present in relevant media (e.g, arr, 
ground-water, soil, surface water, sediment, and biota) 

Environmental fate and transport mechamsms withn specific environmental media, 
and inter-media fate and transport where appmpnate 

Potential human and environmental receptors 

Potenual exposure routes and extent of actual or expected exposure 

Extent of expected impact or threat, and the likelihood of  such mpact or threat 
occumng (e g , nsk charactenzabon) 

Level(s) of uncertamty associated with the above 

Human Health Risk Assessment results will be used to determine if remedial acuons are warranted 
at OU9 and, if so, the associated cleanup levels necessary to protect human health. 

A number of EPA guidance documents will be used to provide direcuon for developing the Human 

Health Risk Assessment The documents listed in Table 8 1 consutute the most recent EPA guidance 

in public health nsk assessment It must be emphasized that EPA manuals are guidelines only, and 

that EPA states that considerable professional judgement must be used in their appUcauon The focus 
of the nsk assessment for OU9 wlll be to produce a realistic analysis of exposure and health risk. 

To accomplish the charactenzation of the magmtude of the exposure/dose assessment for radionu- 

clides, a number of documents will be referenced, including but not hmited to DOE Order 5400 5, 

Federal Guidance Report No 10 (EPA, 1984), and Federal Guidance Report No 11 @PA, 1988d). 

The dose calculauons shall provide an estimate of the committed effectwe dose equivalent to an 

individual in the population which can then be compared to lifetime nsk from radiation exposure. 
Estimates of lifetime nsk of cancer to exposed individuals resulung from radiologrcal and chemical 

nsk assessments will be tabulated separately in the final human health nsk assessment In addition 

to available national EPA guidance, supplemental Region VI11 nsk assessment guidance will be used 

if applicable 
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The following Human Health f isk Assessment Plan will be applicable to both Phase I and Phase I1 
RFI/RI tasks undertaken at OU9 Phase I RFI/RI ObjeCtrVeS are limited to charactenzaoon of the 
source term and soil contaminanon As described in Section 2 5 4, the limited scope of Phase I data 
collection will support quantitattve evaluanon of soil ingestion, inhalation, and dermal contact 
exposure pathways These pathways will be evaluated at locatlons where surficial soil contamutlon 
is determined to exist due to OPWL releases Phase I wlll also allow identificauon of potentlal 
exposure pathways involving surface water, groundwater, and biota as transport media. These 
pathways will be quanntatlvely evaluated, if necessary, dunng Phase 11 

Although limited in scope, the Phase I charactenzation must meet the applicable data needs and data 
usability descnbed in thls sectron Existing avnlable informaoon on ground water, surface water, 
and air quality will be incorporated to the extent practicable Thrs infomatlon can then be apphed 
to each component of the nsk assessment process, and a partial Human Health Risk Assessment wrll 
be developed 

8 2 DATA COLLECTION/EVALUATION 
This section outlines the process that will be used to identify source-related contaminants present 
at OU9 at concentrations that could be of concern to human health This process includes a summary 
of histoncal and RFI/RI related data collected at OU9, an evaluation of histoncal and RFI/RI data 
relevant to performing the Human Health Risk Assessment, and use of thrs mfomation to idenufy 
contaminants of concern (COCs) COCs include chemicals and other consotuents, such as metals 
or radionuclides, that are idennfied at the umt and evaluated in the Human Health Risk Assessment 

8 2 1 Data Collection 

The first step in the process is a summary of a l l  data available for use in the Human Health Risk 
Assessment Thrs step identifies the hlstoncal data relevant to performing the Human Health Risk 
Assessment, assembles Phase I RFI/RI data as they become avnlable, and establishes data formats 
to facilitate data evaluation Data attnbutes important to this step include the following infomatlon. 

Site descnption 

R F P w  r 0311 2192 



Final Phase I RFURI Work Plan for 
Operable Urut 9 
Onginal Process Waste Lines 

Manual- 
Secnon. 
Page 

21 loo-WP-ou9.01 
8 0, Rev. 1 

4 of 20 

Sample design with sampling locatlons 

. Analytical method and detecuon limit 

Results for each sample, includmg qualifiers 

9 Sample quantitatwe limits and/or detemon hmits for non-detects 

. Field conditlons 

8 2 2 Data Evaluation 
Histoncal and Phase I RFI/RI data will be further evaluated in part by EPA's guidelines issued in 
Guidance for Data Useability in Risk Assessment @PA, 199Oa). Internal EG&G QNQC guidehes 
will also be used to evaluate the usability of hrstoncal data aviulable EPA has identlfied the 
following data useability cntena 

Assess data documentation for completeness 

Assess data sources for appropriateness and completeness 

Assess analytlcal methods and detection limits for appmpnateness 

Assess data validaoon review 

Assess sampling data quality indicators (completeness, comparability, representatlve- 
ness, precision, and accuracy) 

Assess analytical data quality indicators (such as spike recovenes, duphcates, and 
blanks) for completeness, comparability, representatweness, precision, and accuracy 

Following completion of the Phase I RFURI data collection, analysis, and validation, new data w d  
be evaluated to determine if they support histoncal trends Where new data and histoncal data appear 

compatible, the hrstoncal data will undergo re-evaluation to identify those that could be used 
quantitatively in conjunction with new data 

Based on the outcome of this evaluatlon, the data set containing hstonc ,! laid Phase I RFURI data 
that can be used to support a quantitative Human Health Risk Assessmcni will be identified Part 
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of this evaluabon will include the most appropnate summary process and format Thls wdl involve 
identifying stabsbcal summary techques that consider spabal and temporal data disuibubons, 

determmng if mthmebc or geometnc means are appropnate, and determimng the appropnate method 

for dealing with non-detected values and qualified data The data summary will include 

The frequency of detecbon (number of posibve detects/number of analyses) for each 
compound and sample locabon 

The mimmum- and mmmum-reported concentrabons for each compound at each 
sample locabon 

Tentauvely idenbfied compounds ("ICs) reported in the Phase I RFI/RI data will be evaluated relative 
to their usefulness in the Human Health Risk Assessment If  only a few TICs are reported relatrve 

to other contaminants, or if they are unrelated to the RFP, they will be excluded from the Human 

Health Risk Assessment If numerous TICs are reported and they appear related to the RFP, they 

will be carned through the Human Health Risk Assessment only to the extent that they a d  in 
charactenzing human health nsk as needed for site decisions It is unlikely that nsks resulhng from 
exposure to TICs cannot be charactenzed at this bme because of the absence of specific contaminant 

identity and available toxicological information 

8 2 3 Hazard Identificabon 

The objective of the hazard idenbfication is to identify RFP-related COCs present at OU9 in 
concentrations high enough that may be of concern relative to human health considerabons Critena 

for performing the hazard idenbfication include but may not be limited to 

Frequency of detecbon 

Environmental media concentrations exceed background concentrabons 

Toxicity, mobility, and persistence 

From the list of valid data suitable for use in the nsk assessment, potential site-specific COCs may 

be identified based on the following considerations a 
03/12/92 RFPowv r 
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The chemical is idenufied as a site-specific, waste actlvity related compound released 
from an identified source at the IHSS 

The concentratron of the chemical exceeds the chemical-specific ARARs 

The chemical is detected at a frequency greater than 5 percent of the time in an 
mdividual media (e.g , surface soil, subsurface soil, alluvial ground water, etc ) 

The concentratron of the chemical exceeds the 95 percent Upper Tolerance Limit of 
the background concentration estimate - 

The chemical is a potenual carcinogemc ompound classified as* Group A - sufficient 
evidence of carcmogemcity in humans, Group B 1 - hmited evidence of  carcmogenicity 
in humans, and Group B2 - sufficient evidence in ammals with inadequate evidence 
in humans 

The occurrence of a non-carcinogenic compound m media at a concentrauon 0.1 times 
the denved media concentration (DMC) (The DMC equals the exposure dose divided 
by the reference dose ) 

The chemical’s inter-media transport, persistence, and biometabolic characteristics. 

The chemical’s role as a nutnent 

Depending on the number of site-related contaminants identified, one of  two things will happen under 
both current and potenual future conditions 

1 If only a few site-related contaminants are idenufied, a l l  of them will be carried 
through the nsk assessment The contaminants responsible for dommant nsks at the 
site, as well as those contnbuting l o ~  \ r nsk, will be idcatified. 

RFPawv r 

2 If a large number of site-related contan, I ints are identlfied, contaminants of concern 
may be selected and carned through tlrc risk assessment to charactenze only those 
expected to contnbute the highest nsk. umtaminants of concern will then be selected 
in accordance with the Risk Assessment Guidance for Sumrfund, Volume 11, 
Environmental Evaluation Manual @PA, 1989b) that requires the following. 

Evaluatrng site hrstoncal information 

Evaluatmg contaminant concentraoons and toxicities 

Examimng contaminant mobility, persistence, and bioaccumulatron 
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Idenufying release mechamsms 

Idennfymg special exposure routes 

Evaluatlng contaminant treatability (retain those more difficult to treat than others) 

Assessing avalabdity of contaminant ARARs 

Grouping chemicals by class accordmg to structure-amvity relaoonshlps or other 
similanties 

Evaluating frequency of detemon 

Esomanng intake 

Idenafymg essential nutnents 

Using a concentraoon-toxicity screen to identify those contaminants that are 
expected to contnbute the most to overall risks 

To judge the degree and extent of nsk to public health and the environment (mcluding plants, animals, 
and ecosystems), the projected concentranons of COCs at exposure points will be compared with 
ARARs, as stated in Secoon 3 0 Because ARARs do not exist for certain media (such as soils), 
nor are all ARARs necessanly health based, thls companson is not sufficient in itself to satisfy the 
requirements of the risk assessment process Moreover, receptors may be exposed to contaminants 
in more than one medium so that their total doses might exceed nsk reference doses (RfDs) and/or 
might result in an excess cancer nsk greater than an acceptable target nsk, as defined by EPA (e g , 
lo6 to 104) Nevertheless, the companson with standards and cntena is useful in defining the 
exceedence of institutional requirements Aside from the ARARs discussed in Semon 3 0, the 
following criteria will be examined 

Dnnlung-water health advisones 

Ambient water quality cntena for protection of human health 

Center for Disease Control and Agency for Toxic Substances and Disease Registry 
soil advisones 

RFPawv r 0311 2/92 
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National Ambient Air Quality Standards 

Potential COCs will be evaluated in terms of all considerations in an iterative process Thus, a 
chemical may be eliminated as a COC on the basis of  one critenon, but it may subsequently be 
identified as a COC on the basis of  another cntenon (and vice-versa) Adequate documentation will 
be prepared to justify includmg or excluding specific contaminants. 

8 2 4 Uncertainty in Data Collection Evaluation 
The assessment of the data collecuon process listed above involves the evaluatron of five indicators: 
completeness, comparability, representaaveness, precision, and accuracy Uncertainty withm each 
of these parameters will influence the selecuon of COCs, affect the estimates of average and 
maximum concentraDon of the chemical, and ulamately influence the nsk charactenzaaon results. 
A qualitaave identification of the key site vanables such as sampling locatlon, sampling frequency, 
use of histoncal data, and selection of COCs will be performed for this Data Collection/Evaluation 
Section 

0 

8 3 EXPOSURE ASSESSMENT 
The exposure assessment objective is to determine how exposures to site contaminants could occur, 
and to estimate the extent of  exposure if it occurs The exposure assessment mcludes several tasks. 

Charactenze the exposure setting relative to contaminant fate and transport and 
potentdly exposed populations 

Identify exposure pathways based on chemical source and release, exposure point, 
and exposure route 

Identify uncertiunties associated with the exposure assessment that impact the nsk 
charactenzation 

Exposure is defined as the contact of  an orgamsm with a contaminant or physical agent The 
magnitude of exposure is determined by measunng or estimatmg the amount of a contaminant 
available at the exchange boundanes (1 e , lungs. intestines. and slun) When contaminants migrate 0 
RFPawv r 0311 2/92 
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from the site to an exposure pomt (a location where receptors can come into contact with contami- 
nants), or when a receptor directly contacts the contaminated media, exposure can occur The 

radionuclides present at this OU do produce an external exposure hazard albeit a minor one. 
Nevertheless, this external exposure route will be assessed and used in the nsk characterizatron 

8 3 1 ConceDtual Site Model 

The site conceptual model for OU9 (Figures 2-8 and 2-9) wll be used to evaluate pnmary and 

secondary contaminant sources and releases, and potenoal receptors and associated exposures The 

model helps to charactenze the exposure sethng relauve to contammant fate and transport mechamsms 

through exposed receptors The conceptual site model for OU9 may be revised on RFVU data 

collected for the OU9 to incorporate new infonnaoon Although not explicitly described by the OU9 

conceptual site model, residenual and occupational exposure pathways through ingestion, inhalatron, 

or dermal contact with site-related contaminants will be considered for evaluauon in the risk 
charactenzation if the revised conceptual model suggests they may be complete exposure pathways 

A completed exposure pathway consists of all five of the elements listed below. 

1 Source of contaminant 

2 Mechasm of chemical release to the environment 

3 Environmental transport medium (e g , air, ground water) for the released consbtuent 

4 Point of potenoal contact of human or biota with the affected medium (the exposure 
point> 

5 Exposure route (e g , inhalation of contaminated dust) at the exposure point 

I f  any of these five elements is missing from a potential pathway, exposure cannot occur and thus 
the pathway can be eliminated from the nsk assessment process The conceptual model contains 
all potential exposure pathways, and part of the goal of the RFWI Work Plan is to determine if a 
completed exposure pathway exists 

8 3 2 Contaminant Fate and TranSDOrt 
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The conceptual site model helps idennfy potential contaminant fate and transport mechmsms These 
could include soil contaminants leachmg to ground water, soil entrainment and downwind depositron, 
or surface runoff that transports surface soil downslope Contaminant-specific characterisncs affect 
fate and transport. Chemical specific factors affecting the probability a contaminant will migrate 
include, but are not limited to 

Solubility 

Partition coefficient 

Vapor pressure 

Henry’s Law constant 

Bioconcentranon factor 

The evaluation of these chemical specific factors will help determine if contammts can migrate 
from their sources to potential receptors, not only those idennfied under current use scenarios but 
those identified under potential future exposure scenanos as well 

8 3 3 ExDosure Pathways 
By using the conceptual site model and informauon on contaminant fate and transport, exposure 
pathways can be identified The Human Health Risk Assessment will consider only complete 

exposure pathways (or pathways that could be complete under potenhal future situauons), those for 
which data support the presence of a source, release mechanism, transport mechanrsm, exposure route, 
and affected receptor Complete e x p u r e  pathways include the receptors and exposure route 
(ingestion, inhalation, and dermal) 

8 3 4 Potential ReceDtors 
The exposure scenanos that will be developed in the Human Health Risk Assessment may include 
exposure of on-site workers, exposure of potential future receptors to contaminated media within 
OU9, and exposure of off-site receptors to potennally contaminated ground water, surface water, 
and airborne soil particulates The exact exposure scenanos to be considered will be selected 

RFPawv r 0311 2\92 
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according to an assessment of future use (e g , residenual, recreabonal, restncted access) of the site 

that may be made pnor to completion of the Human Health Risk Assessment. 

8 3 5 ExDosure Point Concentrations 

By using the data set identified as part of Section 8 2 2, and the results of contaminant fate and 

transport modeling, exposure point concentrabons of COCs wlll be estmated on the basis of analytical 

results of the sampling program descnbed in Section 7 0 and available relevant histoncal data. Some 
data will be collected at the point of exposure. Other data collected at the source may be used m 
conjunction with a transport model to estimate expected concentrauon at some exposure point 

Because modeling may add uncertainty, the Work Plan emphasizes collecting data at exposure points 

where possible (even though these data provide only a snapshot of conditrons in trme and space!). 

Release and transport of contaminants in environmental media may be modeled using analyt~cal and/or 
numencal models recommended and approved by EPA (e g , AIRDOS) or the best model avlulable, 

I as determined by a model performance evaluabon The models will be calibrated to improve 

0 
performance using site-specific parameters The selechon of appropnate model(s) will be documented 

in the BRAP technical memorandum required under VI1 D 1 b of the IAG Statement of Work (DOE, 
1991a) 

Model outputs will be charactenzed by estimating vanance through an uncertainty analysis to the 

extent required by the overall risk uncertainty analysis Reasonable efforts wll be made to mmmize 
the vanance of model output Other major contributors to the overall nsk assessmcnt uncertainty 

include exposure factors used in the estini,ttion of intake and the toxicity parameters (reference dose 

and cancer slope factors) used to evaluate the effect of an acquired dose 

Exposure point concentrauons will be expressed as reasonable maximum exposure (RME) concentra- 
tions and average concentrations RME concentrahons are represented by the 95th percent confidence 

limit on the average or the maximum-reported concentration, whichever is lower Depending on the 

RFPawv r 0311 2/92 
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quanuty of data and their appropnateness for grouping, data dismbuuon will be used to determme 
the appropnateness of using geometnc or anthmeuc means to esumate the RME concentrauons 

When feasible, a goodness-of-fit analysis will be conducted to correctly idenufy the distnbuuon of 
the data and the most appropnate measure of central tendency The reasonable maximum concentra- 
tion will be the upper 95th percent confidence limit on the appropnate mean or maxlmum likehhood 
estimate In calculating the media concentraoons, censored data (data sets with missing values, non- 
detects, etc ) will be treated by appropnate methods such as those described in Staostical Methods 
for Environmental Pollution Monitonng (Gilbert, 1987) 

8 3 6 Contaminant Intake Esumauon 
In general, chemical intakes will be estimated using available, region-specific exposure parameters 
Deviation from standard parameters will be documented and submitted to the regional EPA office 
for approval pnor to preparation of the nsk assessment 0 
Contaminant exposure (or intake) is normalized for ume and body weight and is expressed as 
milligrams of contaminant per lulogram of body weight per day (mg/kg/day). Radionuchde intake 
is based on total acuvity and is expressed as picoCunes of radionuclide (pCi) Six basic factors are 
used to esumate intake exposure frequency, exposure duration, contact rate, chemical concentrauons, 
body weight, and averaging time These factors are based on the types of exposure (e g , residenual 
or occupational, ingestion, or inhalation) 

The RME and average exposure point concentrations are used in conjunchon with receptor acuvity 
patterns to estimate contaminant intake for each exposure route as appropnate. EPA requires using 
95th percentile rates, 90th or 95th percentile values for exposure duration, and average values for 
parameters such as body weight For example, a residential land use scenano descnbes an adult, 
weighing 70 kilograms, who works at home and consumes 2 liters of water and breathes 20 cubic 
meters (m’) of air per day The individual stays at home 350 days per year and lives in the same 
residence for 30 years Different parameters are used for chrldren, adult workers, and recreaoonal 
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exposures based on informatron provided by EPA in the msk Assessment Gudance for Sumrfun d, 

Volume I Human Health Evaluation Manual Sumlemental Guidance, "Standard Default Exposure 
Factors," Intenm Final, March 25, 1991 (EPA, 1989c) Also, the averaging tfme for carcinogens 
and non-carcmogens differ 

Other standard intake rates established by EPA that will be used, if appropnate, include the following: 

9 Soil ingestion rates for chldren ages 1 through 6 

9 Soil ingestion rates for all others (workers and residents moE than 6 years of age) 

Inhalauon rates based on activity levels 

Contaminant rates can also be estimated for dermal exposures Of the three routes of exposure 
(ingestion, inhalation, and dermal), the greatest uncertainty is associated wth  dermal exposures. 
Part of this uncertainty results from the lack of chemical-specific permeability constants The Human 
Health Risk Assessment will calculate the estimated contammant intake through dermal exposures 
and compare the intake values to those calculated for ingestion as the basis for demonstratmg the 

significance of the dermal route relative to other routes of exposure 

* 
Human intake of COCs will be estimated using reasonable esumates of exposure parameters EPA 
guidance, site-specific factors, and professional Judgement will be applied in establishing exposure 
assumptions Usmg reasonable values allows estimauon of nsks associated with the assumed exposure 
conditions without underestimating actual nsk 

Depending on the data collected and the refinement of the conceptual site model, nontraditional 
exposure routes that may be included in the Human Health Risk Assessment, include fish ingesuon 
and exposures resulting from recreational uses of the reservoirs (contact with sediments, ingemon, 
and dermal contact with surface water) and the nearby open spaces (hhng, bicycling). 

I RFPawv r 03J12192 
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Other nontraditional exposure routes may be idennfied by using lad use data for the OU9 area These 
include exposure scenanos related to agncultural land uses and other recreanonal land uses withm 
the OU9 area. 

8 3 7 Uncertaintv in the ExDosure Assessment 
The ability to construct exposure scenanos for a site depends on the amounts and hnds of environ- 
mental data collected for that purpose Some uncertainty is inherent in environmental data collemon 
The numbers and hnds of uncertainties included in the exposure assessment directly impact the nsk 

charactenzation; many professional Judgements impact the idennficanon and descnpnon of physical 
site attnbutes that affect exposure and acnvity patterns One of the major areas of uncertamty in 
the exposure assessment is the prediction of human acuvities that lead to contact with environmental 
media and exposures to site-related contaminants Th~s sechon of the Human Health Risk Assessment 
will identify and descnbe how site attnbutes related to environmental samphng and analysis, fate 
and transport modeling, and exposure parameter estimation and assumptions about them affect 
uncertainty relative to assessing nsk The exposure assessment uncertamty analysis wdl discuss the 
potential magnitude of over- or under-estimauon, or both, provides an indicanon of the impact, by 
orders of magnitude, the uncertainty imparts on the estimation of nsk 

@ 

The uncertamty analysis will identify and evaluate non-site-specific and site-specific factors that may 
produce uncertainty in the nsk assessment, such as assumpnons inherent to development of 
toxicological endpoints (potency factors, reference doses) and assumptions considered in the exposure 
assessment (model input vanability . population dynamics) Stansucal simulation techniquqs (such 
as Monte-Carlo) may be employed for contaminants for whch quantitative evaluation is possible 

The goal of this task will be to quantify, to the extent practicable, the uncertainty propagated through 
the nsk assessment process. The uncertainty analysis will present the spectrum of potenual nsks 
under specified scenanos such that the nsk management decision maker can obtam an understanding 

of the level of confidence associated with all estimates of potential human health nsk 

8 4 TOXICITY ASSESSMENT 
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The objectwe of the toxicity assessment is to descnbe the contaminants considered in the Human 

Health Risk Assessment relatwe to their potentral to cause harm The toxicity assessment has two 

general steps. The first determines what adverse health impacts, i f  any, could result from exposure 
to a parhcular contaminant These are typically classified as carcinogemc and non-carcmogenrc health 

effects The second step, dose-response evaluauon, quantitatwely examines the relationshp between 

the level of  exposure and the incidence of adverse health effects 

Toxicity depends on the dose or concentrahon of the substance (dose-response re1ahOnShp). Tomcity 

values are a quantitative expression of  the does-response relabonshrp for a contaminant and take the 

form of RfDs and cancer slope factors, both of which are specific to exposure via different routes 

Two sources of toxicity values are currently available for chemicals and radionuclides The primary 

source is the EPA’s Integrated Risk Information System (IRIS) database IRIS contans up-to-date 

health nsk and regulatory information IRIS contains only those RfDs and slope factors that have 

been venfied by the EPA work groups and is considered by EPA to be the preferred source of toxicity 

information for chemicals 

Following IRIS, the most recently available Health Effects Assessment Summary Tables (HEAST), 

issued by the EPA’s Office of Research and Development, will be consulted to idenufy intenm RfDs 

and slope factors for radionuclides 

In addition to identifying appropnate toxicity values, this section of the Human Health Risk 

Assessment will provide bnef toxicity profiles based on recent, pubhshed hterature for each 

contaminant evaluated in the Human Health h s k  Assessment These profiles will descnbe the acute, 
chronic, and carcinogenic health effects associated with site-related contaminants idenhfied in OU9. 

Acute and chronic exposure to site-related radionuclides will be discussed, but most of the mformauon 
presented will deal with the carcinogenic hazard posed by the site-specific radionuclides 

8 4 1 Uncertainty In Toxicity Assessment 
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A summary of the uncertainty inherent in the toxicity values for the COCs shall be compiled and 
included in the Human Health Risk Assessment Ths summary shall include the following 
information. 

Qualitative hazard findings 

- potenbal for human toxicity 

Denvation of toxicity values 

- human or ammal data 

- duration of study 

Potential for synergistx or antagoFistic interacuon with other substances 

Calculation of lifeume cancer nsks on the basis of less than lifeume exposures 

8 5 RISK CHARACTERIZATION a 
This section of the Human Health Risk Assessment presents the evaluation of potennal risks to public 
health associated with exposure to contaminants at the OU9 site Potential carcinogenic and non- 
carcinogeruc nsks associated with complete exposure pathways will be estimated Risk characteriza- 
tion involves integratmg exposure assumpuons and toxicity informanon to quantitatively esumate 
the risk of adverse health effects Risk charactenzation will be performed in accordance with EPA 
guidance @PA, 1989c) 

Non-cancer nsk will be assessed by companng the estimated daily intake of a contaminant to its 
RfD Ths companson measures the potential for non-carcinogemc health effects given the chemical 

intake factors used to estimate exposure. To assess the potential for non-cancer effects posed by 
multiple chemicals, EPA’s hazard index approach will be used This method assumes dose addinvity 
Hazard quotients (individual chemical intake divided by the chemical RfD) are summed to provide 

a hazard index, and if the index exceeds one, a potential for health nsk is suggested If a hazard 
index exceeds one, where possible, chemicals may be segregated by similar effect or target organ 
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to determine the potential health nsks Separate hazard indexes may be denved for each effect if 
sufficient information or target organ specificity is avnlable 

The potential for carcinogemc effects will be esnmated by calculatrng excess lifetime cancer nsks 

from the lifetime average exposure and cancer slope factor These will be upper-bound estimates 
because methods used to estrmate slope factors are regarded as upper bounds on potennal cancer 
nsks rather than accurate representatrons of true cancer nsk 

Both non-cancer and cancer nsks will be estrmated by using F2ME and average contammant intake 
values combined with exposure assumptrons Thls allows nsk ranges to be considered rather than 
a single value and more closely considers the uncertainty associated with the estrmates In addrnon, 
nsks may be added across exposure routes to assess the potentral for addmve affects 

Not all contaminants identified at OU9 will have toxicity values, thereby limitrng the ability to 

develop quantitanve estimates of nsk Where adequate toxicity values cannot be identrfied, potennal 
risks associated with exposure to those constituents will be dealt with qualitanvely 

8 5 1 Uncertainties in the Risk Charactenzation 
The numbers and hnds of uncertainnes identified in the Human Health Risk Assessment directly 
impact the interpretatron of estimated nsks developed in this sectron Quanntatrve nsk esnmates 
denved in nsk assessments are conditional esnmates that include numerous assumptions about 
exposures and toxicity Uncertainty is introduced from a vanety of sources, including, but not 
limited, to the following sources 

RFPawv r 

Sampling and analysis 

Exposure estrmatron 

Toxicological data 
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As stated in the RAG (EPA, 1989c), a hghly quanutatwe statisucal uncertainty analysis is usually 

not practical or necessary for site nsk assessments As in all  environmental nsk assessments, it is 
already known that the uncertainty about the numencal results is large. Consequently, it is more 
important to idenufy the key site related vanables and assumpQons that contribute most to the 

uncertainty than to precisely quantify the degree of uncertamty in the nsk assessment 

At a minimum, uncertainty will be descnbed qualitauvely in terms of under-or over-estmauon of 
nsk, or both If  possible, uncertamty may be descnbed quanbtattvely using sensibvity analyses or 
other numencal models 
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TABLE 8.1 

EPA GUIDANCE DOCUMENTS WHICH MAY BE USED 
IN THE RISK ASSESSMENT TASK 

EPA's Intearated Risk Information Svstem (IRISl- Office of Research and Development (continu- 
ously updated). Agency's pnmary source of chemical-specific toxicity and nsk assessment 
informauon Includes narrative discussion of toxlcity database quality and explains denvauon of 
Reference Doses, cancer potency factors, and other key dose response parameters. IRIS presents 
informauon that updates data onginally presented m Ehbi t s  A-4 and A-6 of the SPHEM (see below) 
Further informauon IRIS Users Support, 513-569-7254 @PA, 1987b) 

Health Effects Assessment Summary Tables (HEASQ- Office of Research and Development/Office 
of Emergency and Remedial Response (updated quarterly). Because the IRIS chemical ulllverse (while 
growing) is currently incomplete, the HEAST has been produced to serve as a "pointer" system to 
idenufy current literature and toxicity informatlon on unportant non-IRIS chemicals. While HEAST 
data in some cases may be "Agency-venfied," the information is considered valuable for Superfund 
nsk assessment purposes Available from Superfund docket, 202-382-3046 @PA, 199Ob). 

Risk Assessment Guidance for SuDerfund. Volume I. Human Health Evaluation Manual. SuDDlemena 
Guidance - Office of Emergency and Remedial Response. Thrs volume provides updated risk 
assessment procedures and policies, specific equauons and vanable values for esumating exposure, 
and a hierarchy of toxicity data sources There is an expanded chapter on nsk charactenzation to 
help summarize information for the decision makers and detiuled descnptions of uncertainnes in nsk 
assessment (EPA, 1989c) 

OSWER Directive on Soil Ingestion Rates - Office of Solid Waste and Emergency Response 
(January 1989), OSWER Dtrecuve No 9850 4 Recommends soil investigauon rates for use m nsk 
assessment when site-specific informauon is not avadable Avilllable from Darlene WUams, 202- 
475-9810 @PA, 1989~). 

Ecological Assessment of Hazardous Waste Sites A Field and Laboratorv Reference - Office of 
Solid Waste and Emergency Response EPA 600-3/89/013 This report is a field and laboratory 
reference document that provides guidance on desipng, implementmg, and interpreting ecological 
assessments of hazardous waste sites It includes sections on ecological endpoints, field sampling 
design, quality assurance, aquaw and terrestnal toxicity and field survey methods, recommended 
biomarkers, and data analysis (EPA, 1989d). 

Risk Assessment Guidance for Suoerfund. Volume 11. Environmental Evaluation Manual, Intenm 
Final (RAGS-EEM) - Office of Emergency and Remedial Response (March 1989), EPA/540/1- 
89/002 Provides program guidance to help remedial project managers and on-scene coordinators 
manage ecological assessment at Superfund sites (EPA, 1989b) 
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TABLE 8.1 

EPA GUIDANCE DOCUMENTS WHICH MAY BE USED 
IN THE RISK ASSESSMENT TASK 

(Continued) 

Exwsure Factors Handbook - Office of Research and Development (March 1989), EPA/600/8- 
89/043. Provides stansucal data on the vanous factors used in assessing exposure, recommends 
specific default values to be used when site-specific data are not available for certain exposure 
scenanos Further information. Exposure Methods Branch, 202-382-5988 (EPA, 1989e). 

G b  - Office 
of Emergency and Remedial Response EPA/540/8-89/004 This guidance document is a revision 
of the EPA’s 1985 guidance. It descnbes general procedures for conductrng an RI/FS (EPA, 1988a) 

SuDerfund Exposure Assessment Manual (SEAM) - Office of Emergency and Remedial Response 
(Apnl 1988), EPA/540/1-88/001 Provides a framework for the assessment of exposure to contami- 
nants at or migratmg from hazardous waste sites Discusses modeling and monitoring* (EPA, 1988e) 

CERCLA Comdiance with Other Laws Manual - Office of Emergency and Remedial Response 
The guidance is intended to assist in the selecnon of on-site remedd acbons that meet the ARARs 
of RCRA, Clean Water Act (CWA), Safe Dnnking Water Act (SDWA), Clean Air Act (CAA), and 
other federal and state environmental laws as required by CERCLA, SecDon 121 (EPA, 19880 

Guidance for Data Useabilitv in Risk Assessment - Intenm Final, EPA/540/G-90/008 @PA, 1990a). 

Federal Guidance ReDort No 10 - The Radioactwity Concentration Guides -- Office of Radiabon 
Programs (EPA, 1984) EPA/520/1-84/010 

Federal Guidance Rewrt No 11 - Limiting Values of radionuclide Intake and Air Concentration 
and Dose Conversion Factors for inhalauon, Submersion, and Ingestion -- Office of  Radiation 
Programs @PA, 1988d) EPA/520/1-88/020 
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10.0 QUALITY ASSURANCE ADDENDUM 

Ths sectron consists of the Quality Assurance Addendum (QAA) for Phase I investigations at 

Operable Umt No 9 (OU9). which supplements the "Rocky Flats Plant Site-Wide Quality Assurance 
Project Plan for CERCLA Remedial Invesbgation/Feasibility Studies and RCRA Facility 

InvestiganonsKorrectrve Measures Studies Actrvities" (QAPjP). Thls QAA establishes the site- 
specific Quality Assurance (QA) controls applicable to the invesugabon activibes described in the 

OU9 Work Plan (OU9 WP) 

OU9 is one of 16 OUs identrfied for investigations under the IAG OU9 consists of the OPWL, the 
vanous components of whch are considered IHSS 121 IHSS 121 currently consists of 35,000 feet 

of underground pipelines and 65 tanks The area addressed by the OU9 phase I RFI/RI includes 

areas in close proximity to the OPWL pipelines and tanks, and areas from whch OPWL pipelines 

and tanks have been removed. The physical setting of OU9 is descnbed in Section 2.0 and illustrated 

in Figure 2-1 

The OU9 Phase I of the RFI/RI process involves charactenzatron of the contaminant sources and 

the soils within the OU This includes sampling residue in tanks and pipelines and sampling of soils, 
whch the OU9 WP has interpreted to include vadose zone (unsaturated) surfcial deposits The OU9 

WP has been prepared in accordance with the Federal and State of Colorado regulations and guidance 

documents identrfied in the Introduction (Section 1 0) 
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10.1 ORGANIZATION AND RESPONSIBILITIES 

The overall orgamzauon of EGBG, the EMD, and divisions involved in ER Program activiues is 
shown in Figures 1-1, 1-2, and 1-3 of Section 1.0 of the QAPjP Individual responsibiliues are also 

descnbed in Secuon 1 0 of the QAPjP 

Contractors wll be tasked by EG&G to implement the field acuvities outlined in the OU9 WP The 
specific EMD personnel who will interface with the Contractors and who will provide techcal  

direcuon are shown in Figure 10-1 

10 2 OUALITY ASSURANCE PROGRAM 

The QAPjP was wntten to address QA controls and requirements for implemenung IAG-related 

acuviues The content of the QAPjP was dnven by Department of Energy (DOE) RFP Standard 
Operating Procedure (OP) 5700 6B, which requires a QA program to be implemented for all RFP 
amvities This program is required to be developed based on Amencan Society of Mechatllcal 

Engineers (ASME) NQA-1, "Quality Assurance Requirements for Nuclear Facilities," as well as the 

IAG, which specifies that a QAPjP for IAG-related activities be developed in accordance with the 

EPA QAMS-005/80, "Intenm Guidelines and Specifications for Prepanng Quality Assurance Project 

Plans " The 18-element format of NQA-1 was selected as the basis for both the QAPjP and 

subsequent SAAs with the applicable elements of QAMS-005/80 incorporated where appropriate 

Figure 2-1 of the QAPjP illustrates where the 16 QA elements of QAMS-005/80 are integrated into 

the QAPjP and also into this QAA Section 2 0 of the QAPjP also idenufies other DOE Orders and 

QA requirements documents to whch the QAPjP and thls QAA are responsive 

The controls and requirements addressed in the QAPjP are applicable to OU9 Phase I RFI/RI 

acuvities, unless specified otherwise in this QAA Where site-wide actions are applicable to OU9 

activities, the applicable secuon of the QAPjP is referenced in this QAA. This QAA addresses 

addmonal and site-specific QA controls and requirements that are applicable to OU9 Phase I amvities 
that may not have been addressed on a site-wide basis in the QAPjP Many of the QA requirements 

specific to OU9 are addressed in the OU9 WP and are referenced in this QAA. 0 
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10 2 1 Trainrng 

Personnel qualificauon and tramng requirements for RFP ER Program acuviues are addressed in 

Sectron 2.0 of the QAPjP. Personnel qualificauons and training required to perform the EMD OPs 

that are applicable to OU9 invesugations are specified within the respectrve procedures The EMD 

OPs (whrch are also referred to as OPs in the QAPjP and the OU9 WP) are identified in Table 10.1 

10 2 2 Oualitv Assurance ReDorts to Management 

A QA summary report will be prepared annually or at the conclusion of these acuvibes (whichever 

is more frequent) by the EMD Quality Assurance Project Manager (QAPM) or designee Thrs report 

will include a summary of field operation and laboratory inspections, surveillance, and audits and 

a report on data venfication/validation results 

10 3 DESIGN CONTROL AND CONTROL OF SCIENTIFIC INVESTIGATIONS 

10 3 1 Design Control 

Section 7 descnbes the Phase I invesugation acuvities that will be implemented to characterize the 

physical features of the site and define the contaminant sources at OU9 A summary of Phase I 

RFYRI acuvitres to be conducted at OU9 is presented in Table 7 2 Section 9 describes the EE 
acuviues to be conducted to charactenze the biotic environment and address and quanttfy the 

ecologrcal effects from exposure to contaminants within OU9 The OU9 WP idenufies the objectrves 

of the mvestigauons, specifies the sampling. analysis, and data generation requirements; and identifies 

applicable operating procedures that will provide controls for the investigations As such, the OU9 
WP is considered the invesugauon control plan for OU9 Phase I RFVRI acuviues 

1032 Data Oua litv Obiec tives 

Data needs and DQOs for OU9 Phase I investigations are addressed in Section 4 0, and Section 9 2.1 
for the EE data The DQOs for the OU9 Phase I investigations were established in accordance with 

EPA guidance for developing DQOs, which is summanzed in Appendix A of the QAPjP. 

RFPawv r 0311 2/92 



Final Phase 1-1 Work Plan for 
Operable Umt 9 
Ongrnal Process Waste Lines 

Manual: 
Seaon: 
Page 

21 1oo-wP-ou9,o1 
10.0, Rev. 1 

4 of 19 

The specific objechves, or data needs, of the OU9 Phase I RFI/RI are based on existing site 

informahon regardmg the nature of Contammahon present and the preliminary site-specific conceptual 

model for OU9 These specific objecaves determine the type of data to be collected. The quality 

of the data is dependent on the analytlcal level of the data, whch dictates the type of sampling and 

analscal or measurement quality controls that should be adhered to in generating the data. The 
EPA has defined five levels of analytlcal data (Levels I - IV) These analyt~cal levels are defined 

in Sechon 4 0 and Appendix A of the QAPjP Level I or I1 analytlcal or measurement data requires 

less QC than does Level I1 - V quantitative analytical data, whch is of a known quality 

The intended use of the data determines which analpcal level is required for the -1 data to be 

generated. The type of data that needs to be generated and the analytical level of the data together 

determine the sampling and analpcal or measurement ophons to be employed to generate 

measurement data appropnate for its intended use The data needs, data types, sampling and analysis 

achvitres, analwcal levels, and data use for the OU9 Phase I -1 are idenhfied in Table 4.1. 

Data quality can be measured in terms of PARCC parameters These parameters are defined in 
Appendix A of the QAPjP PARCC parameter goals are established pnor to imtiating investigations 

in order to assist decision makers in determimng if DQOs for measurement data have been met. 

PARCC parameter goals for measurement data are established so that they m appropnate to the 

analpcal level of the data Analytical Level IV and V data require analysis of enwmnmental samples 

by EPA approved methods and adherence to QC requirements that are specified by the EPA CLP 

Histoncal precision and accuracy measures for EPA CLP analytical and equivalent methods have 
been determined These histoncal measures have been selected as the precision and accuracy goals 

for all OU9 analytical IV and V data These historical precision and accuracy measures for soil 
matenals are listed in Appendix B of the QAPjP These same goals are also applicable to the analysis 
of matenals collected from pipelines and tanks If any matenal from pipelines and tanks consist 

of a liquid matnx, the precision and accuracy goals for water samples are applicable 
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Accuracy goals for field parameters (i e., wipe samples from OPWL pipelines and tanks) to be 
measured dunng Phase I invesugabons (analytrcal Level I1 data, which consists of field analysis or 
measurements using portable equipment) consist of adhering to approved operating procedures for 
sampling and analysis, including following applicable instxument calibrauon requirements 

Goals for representativeness, comparability, and completeness for the OU9 Phase I RFI/RI arc 

specified in Section 4 2 6 

The ecological charactenzation activiues descnbed in Secuon 9.0 are considered screemng acbvitles 

that, typically, require Analyucal Level I and I1 data These charactenzation data will then be used, 

along with the OU9 RFWRI charactenzation and source contaminabon data, to develop the conceptual 

model for the EE study Data quality for these charactenzatlon acmities will be controlled by 

adhenng to the field sampling operating procedures for EEs listed in Table 1 and implementing the 

EE Field Sampling Plan (Secuon 9 3) 

The conceptual model developed for the OU9 ecosystem will then assist invesbgators in identifying 

site-specific target species, contaminants of concern, and potential exposure pathways Addiuonal 

DQOs for the contaminauon assessment tasks ("asks 4 through 7 of Section 9) and the 

ecotoxicological studies (Task 8) will then be developed following steps recommended by the EPA 

in EPA/600/3-89/013, Ecolonical Assessments of Hazardous Waste Sites A Field Guide and 

Laboratorv Reference Document, and EPA/540/G-90/008, Guidance for Data Usab ilitv in Risk 

Assessment The ecosystem charactenzation data and preliminary aquauc toxicity investigabon data 

that will be obtamed by implementing the EE Field Sampling Plan are needed to develop these 

additional DQOs 

10 3 3 SamDlinn Locations and SamDlinn Procedures 
The sampling rabonale for the OU9 Phase I RFI/RI is based on an interacuve process Stage 1 

sampling is designed to detect points of contamination in OU9 soils using the release Scenanos 

developed in the conceptual model presented in Secuon 2 5 Stage 2 sampling activiues are designed 
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to provide a preliminary assessment of the extent of contaminabon present in OU9 Locauons of 
contamination idenufied by analyttcal results from Stage 1 will be mvestigated further by sampling 

on a gnd pattern to delineate the contaminant plume 

The field samphng design, including sampling locabons, frequencies, methods, and procedures arc 

descnbed in Section 7 3 Sampling locations, frequencies, and procedures for the EE program, 

consisting of  vegetabon, small mammals, and arthropods sampling are addressed in Secuon 9.3. 

The operabng procedures that are applicable to OU9 Phasc I field acuviues and the pmcular 

activiues to whrch they are applicable are summanzed in Table 10.1. 

1 0 3 4  

The analyucal program for the OU9 Phase I RFI/RI is discussed in Section 7 4. The analyses of 
soil and residue samples collected from Stage 1 sampling is specified in Secuon 7 4.1 and listed in 

Table 7 2 Wipe samples from pipelines and tanks will be screened in the field for radionuclide 

contamination according to OP-FO. 16, Field Radiolorrical Measurements, whrch will provide a 
qualitative measure of radionuclide contamination The analytical methods and specified 

detectioxVquantitation hmits for the analysis of Stage 1 samples are specified in Appendix B of the 

QAPjP Analytes of interest for Stage 2 sampling will be based on results of Stage 1 samples 

10 3.5 EauiDment Decontamination 

Non-dedicated sampling equipment (1 e , sampling equipment that is used at more than one locatton) 

shall be decontaminated between samplmg locations in accordance with OP-FO 03, General EauiDmer& 
Decontamination Other equipment (e g., heavy equipment) potentially contaminated during dnlling, 

hydrogeologdgeologic tesung, bonng, sample collecuon, etc., shall also be decontaminated as 

specified in OP-FO-04, Heavv EauiDment Decontamination 
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10.3.6 Air Ouality 

Air monitoring will be conducted dunng implementation of field activities that have the potentral 

to create windblown dispersion of contaminants, including drilling, coring, and installation of 
monitonng wells. Air momtonng will ensure that OU9 RFVRI activitres comply with the RFP Interim 

Plan for Prevention of Contaminahon Dispersion. Air momtomg will be conducted according to 

OP-FO 01, Wind Blown Contaminant DisDersion Control 

1 0 3 7  Oual itv Cont rol 

To ensure the quality of the field sampling teclmques, collection and/or preparation of field quality 

control (QC) samples are incorporated into the sampling scheme Field QC samples and collectron 
frequencies for OU9 are addressed in Section 7.6 and identified in Table 7.5 A specific samplmg 

schedule will be prepared by the sampling subcontractor for approval by the EGLG Laboratory 

Analysis Task Leader (Figure 10-1) pnor to sampling. 0 
10.3 7 1 Obiect ives for Field OC S amDles 

Equipment nnsate blanks are considered acceptable (with no need for data qualification) if the 

concentratron of analytes of interest is less than three times the required detection limit for each 
analyte as specified in Table 7 1. Field duphcate samples shall agree withm 30 percent relative 
percent difference for aqueous samples and 40 percent for homogenous, non-aqueous samples. 

Tnp blanks and field preservatron blanks (for organics and inorganics, respectively) indicate possible 

field contamination when analytes are detected above the minimum detection limits presented in 

Table 7 1 The Laboratory Analysis Task Leader (Figure 10-1) is responsible for venfyrng these 

cntena and shall be responsible for checking to see if they are met and for qualifying data. 

10 3.7 2 Laboratow Qual itv Control 

Laboratory QC procedures are used to provide measures of internal consistency of analyttcal and 

storage procedures The laboratory contractor will submit wntten OPs to the Laboratory Analysis 

Task Leader for approval The inter-laboratory OPs shall be consistent with or equivalent to EPA- @ 
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CLP QC procedures The laboratory OPs must cover the following areas in sufficient detail and 

reflect actual operatmg conditions in effect dunng analysis of EG&G samples: 

0 

0 

0 

0 

0 

0 

e 

e 

0 

0 

e 

0 

0 

e 

0 

Sample receipt and log-in 

Sample storage and secunty 

Facility secunty 

Sample trachng (from receipt to sample disposiuon) 

Sample analysis method references 

Data reducuon, venfication, and reporting 

Document control (including submitting documents to EGBrG) 

Data package assembly (see Section I11 A of the GRRASP) 

Qualifications of personnel 

Preparauon of standards 

Equipment mamtenance and calibration 

List of instrumentauon and equipment (includmg date purchased, date installed, model 
number, manufacturer, and service contracts, if any) 

Instrument detection limits 

Acceptance cntena for non-CLP analyses 

Laboratory QC checks applicable to each analytical method 

Laboratory QC techques to ensure consistency and validity of analyttcal results (including detectmg 

potential laboratory contaminauon of samples) include using reagent blanks, field blanks, internal 

standard reference matenals, laboratory replicate analysis, and field duplicates The laboratory 

contractor will follow the standard evaluation guidelines and QC procedures, including frequency 

of QC checks, that are applicable to the particular type of analytical method being used as specified 

in Parts A and B of the GRRASP and Section 3 0 of the QAPjP All data packages will be forwarded 
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to the Laboratory Analysis Task Leader or validation contractor (Figure 10-1) for review and 

venficauon 

10.3 8 Oualitv Assurance Monitonng 

To assure the overall quality of the RFVRI activiues discussed in the OU9 WP, field inspections 

will be conducted daily and audits and surveillance will be conducted at various intervals The 

intervals will be determined by the importance and complexity of each activity Intervals will also 

be based on the schedule contained in Section 6 0  At a mimmum, each of the field sampling 

acuviues descnbed in Sections 7 3 and 9 3 will be momtored by an independent surveillance team 

at least once dunng the sampling process EG&G will conduct audits of the laboratory contractor(s) 
as specified in the GRRASP, Parts A and B The audits and surveillance, and actrvity Readiness 

Reviews are discussed further in Section 10 18 

10 3 9 Pata Reductio n. Validation. and Remrting 

10 3 9 1 Analvtrcal ReDorting Turnaround Times 

Analytical repomng turnaround times are as specified in Table 3-1 of Section 3 0 of the QAPjP. 

10 3 9 2 Data Reduction 

Reducuon of laboratory measurements shall be in accordance with the procedures specified for each 
analytical method. Laboratory data will be compiled into sample data packages by the laboratory 

contractor A sample data package shall be developed for each sample delivery group or sample 

batch, with separate data packages for each type of analysis (e g , a data package for orgmcs, one 
for inorganics. one for water quality parameters, and one for radionuclides) The sample data package 

shall consist of a cover sheet&ransmittal letter, a case narrative, data summary forms, and copies 

of the data checklists found in Attachment I in Parts A and B of the GRRASP The reduced data 

will be used in the data validation process to venfy that the laboratory control and overall system 

DQOs have been met 
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10 3 9 3 Data Validation 

Validatron activities consist of  reviewing and venfylng field and laboratory data and evaluating these 

venfied data for data quality (1 e , companson of reduced data to DQOs, where appropnate). The 

field and laboratory data validatron actrvities and guidelines are described and referenced in 

Semon 3.0 of the QAPJP The process for validatmg the quality of the data is illustrated graphically 

in Figure 3-1 of Sectron 3 0 of the QAPjP, and is also included as part of the sample collection, chain- 
of-custody, and analysis process illustrated in Figure 8-1 of Semon 8 0 of the QAPjP The cntena 
for determirung the validity of ER Program data at Rocky Flats are described in subsection 3 3 7 
of Sectlon 3 0 of the QAPjP 

10 3 9 4 Data Management and ReDorting 

Data management and reporting requirements are specified in Sechon 7.5 

104  PROCURE MENTDOCUMENTCONTROL 

Procurement documents for items and services, including services for conducting field investigations 

and analyucal laboratories, shall be prepared, handled, and controlled in accordance with the 

requirements and methods specified in Section 4 0 of the QAPjP 

10 5 INSTRUCTIONS. PROCEDURES. AND DRAWINGS 

The OU9 WP descnbes the activities to be performed The OU9 WP will be reviewed and approved 

in accordance with the requirements for instructions, procedures, and drawings outlined in Sectlon 5.0 

of the QAPjP 

EMD OPs approved for use are identified in Table 10 1, whch also indicates their applicability. 

Any additronal quality-affecting procedures proposed for use but not identified in Table 10.1 will 

be developed and approved as required by Section 5 0 of the QAPjP pnor to performing the affected 
amvity 

R F P w  r 03/12/92 



Final Phase I -1 Work Plan for Manual: 21 100-WP-ou9.01 
Operable Unit 9 Sectr on: 10.0, Rev. 1 
Onginal Process Waste Lines Page. 11 of 19 

Changes and variances to approved operatrng procedures and the OU9 WP shall be documented 

through preparahon of Document Change Notrces (DCNs), whch will be prepared, reviewed, and 

approved in accordance wth requirements specified in Section 5 0 of the QAPjP. (Note' DCNs were 
referred to as Procedure Change Notices in Revision 0 of the QAPjP.) 

1 0 6  DOCUME NT CONTROL 

The followng documents will be controlled in accordance with Section 6 0 of the QAQP. 

"Phase I RFVRI Work Plan for Rocky Flats Plant Original Process Waste Lines 
(Operable Unit No 9)" 

"Rocky Flats Plant Site-Wide Quality Assurance Project Plan for CERCLA Remedial 
Invmgatron/Feasibhty Studies and RCRA Facllity Investigatrons/Comtive Measures 
Studies Activities" (QAPjP) 

EMD Operatmg Procedures (all operating procedures specified in the QAPjP, &IS 

QAA, and to-be-developed laboratory OPs). 

10 7 CONTROL OF PURCHASED ITEMS AND SERVICES 

Contractors that provide services to support the OU9 WP activities will be selected and evaluated 
as outlined in Section 7 0  of the QAPjP This includes preaward evaluationlaudit of proposed 

contractors as well as penodic audit of the acceptability of contractor performance dunng the life 

of the contract Any items or matenals that are purchased for use during the OU9 investigations 

that have the ability to affect the quality of the data shall be inspected upon receipt 

10 8 IDENTIFICATION AND CONTROL 0 F ITEMS. SAMPLES. AND DATA 

10 8 1 SamDle Containers/Prese wation 

Appropnate volumes, contamers, preservation requirements, and holding times for soil and residue 
samples are presented in Table 7 4 Requirements for EE samples collected for tissue analyses are 

included in Table 10 2 
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10.8.2 S m D  le Idenoficaooq 

RFI/RI samples shall be labeled and identified in accordance with Section 8 0 of the QAPjP and 

OP-FO. 13, Contanenzine. Prese wing. Handling. and ShiDDinE of Soil and Water Samdeg. Samples 

shall have umque identification that traces the sample to the source(s) and indicates the method(s), 

date, the sampler(s), and condiuons prevarling at the time of sampling. 

10 8 3 main-of-Custodv 

Sample cham-of-custody will be maintiuned through the applicaoon of  OPS-FO. 13, Contamerizing, 

Preserving, Handling, and Slupping of Soil and Water Samples, and as illustrated in Figure 8-1 of 
the QAPJP for all environmental samples collected during field investigations. 

109 CONTROL 0 F PROCES SES 

The overall process of collecting samples, perfonning analysis, and inputting the data into a database 

is considered a process that requires control The process is controlled through a senes of written 

procedures that govern and document the work activities A process diagram is shown in Secoon 8 0 

of the QAPjP. 

1010 INSPECTION 

Procured matenals and construction activities (e g , groundwater monitoring well installatton) shall 

be inspected (as applicable) in accordance with the requirements specified in Section 10.0 of the 

QWJP 

1011  TES T CONTROL 

Test control requirements specified in Section 11 .O of the QAPjP are not applicable to any of the 

RFI/RI investigations descnbed in the OU9 WP 

10 12 CONTROL OF MEASURING AND TEST EOUIPMENT (M&TEI 

10 12 1 Field Eaumment 

Field measurements for radiatron will be made with the following instrument 
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Radiological field readings for pipe and tank swipes and dnll cumngs, core, and 
samples A side-shielded field mtrument for detectron of low energy radiation 
(FIDLER), Ludlum Model 12-1A or equivalent 

Each piece of field equipment shall have a file that contains: 

Specific model and instrument serial number 

Operabng instructions 

Routine preventative miilntenance procedures, including a list of cnbcal spare parts 
to be provided or aviillable m the field 

Calibrabon methods, frequency, and descnption of the calibratlon solutions 

Standardizabon procedures (traceability to nationally recognized standards). 

10 12 2 Laboratorv EauiDment 

Laboratory analyses will be performed by contracted laboratones The equipment used to analyze 

environmental samples shall be calibrated, mamtained, and controlled in accordance wth the 

requirements contained in the specific analytical protocols used as specified in Parts A and B of the 

GRRASP This informabon will be supplied to EG&G as a laboratory OP 

10 13 HANDLING, STORAGE, AND SHIPPING 

Samples shall be packaged, transported, and stored in accordance with OP-F0.13, Containerizing, 

Preservinn. Handling. and ShiDDing of Soil and Water SamDles Maximum sample holding bmes, 

sample preservabve, sample volumes, and sample containers are specified in table 8- 1 of Secuon 8.0 

of the QAQP Sample handling and storage controls at the laboratory shall be provided as a 
laboratory OP 

10 14 STATUS OF INSPECTION, TES T. AND OPERATIONS 

The requirements for the idenufication of inspection, test, and operating status shall be mplemented 

as specified in Secuon 14 0 of the QAPjP A log specifying the status of all boreholes shall be 
maintained by the Field Acbvibes Task Leader, which will include borehole identification number, 
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e 

ground elevauon, casing depth of hole, depth to bedrock, stauc water level (as applicable), diameter 

of hole, diameter of casing, and topbottom of casing 

1015 gONTRoL0 F NON-COW0 RMANCES 

The requirements for idenufication, control, evaluation, and disposiuon of nonconforming items, 

samples, and data will be implemented as specified in Section 15.0 of the QWjP Non-conformances 

idenbfied by the implemenung contractor shall be submitted to EG&G for processing as outlined 

in the QAPjP 

10 16 COR RECTIVE ACTIO N 
The requirements for the identificauon, documentation, and venfication of comcuve actions for 
conditions adverse to quality will be implemented as outlined in Secuon 16.0 of the QAPjP. 

Condmons adverse to quality identified by the implementing contractor shall be documented and 

submitted to EGBG for processing as outlined in the QAPjP 
1 

10 17 QUALITY ASSURANCE RECORDS 

QA records will be controlled m accordance with OP-FO 02, Field Document Control QA records 
to be generated dunng OU9 RFI/RI Phase I acuvities include, but are not limited to* 

Results of data compilation from review of existing information 

Record of tacucal assessment 

Records of interviews and record searches 

Field Logs and Data Record Forms (e g , sample collection notebooks/logs for water, 
sediment, and air) 

Calibrauon Records 

e 
RFPowv t 

Sample Collecbon and Cham-of-Custody Records 

Laboratory Sample Data Packages 

Dnlling Logs 
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a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

Work PTan/Field Sampling Plan/QAA 

Q N J P  

Au&t/Surverllance/Inspection Reports 

Nonconformance Reports 

Corremve Amon Documentation 

Data Validatton Results 

Data Reports 

ProcuremenVContractng Documentation 

TraimnglQualificauon Records 

Inspection Records 

1018 OUALITY VERIFICA TION 

The requirements for the venfication of quality shall be implemented as specified in Section 18 or 

the QAPjP. EG&G will conduct audits of the laboratory contractor as specified in the GRRASP, 
Parts A and B. The EMD QAPM shall develop a surveillance schedule with the surveillance intervals 
based on the importance and complexity of each sampling/analytrcal activity. Intervals will also be 
based on the schedule contained in Section 6 0 

Examples of some specific tasks that will be monitored by the surveillance program are as follows. 

9 Bore holes (approximately 10 percent of the holes) 

Field sampling (approximately 5 percent of each type of sample collected) 

Records management (a surveillance will be conducted once at the initiation of OU9 
acuvities, and monthly thereafter) 

RFPanv r 

Data venficauon, validation, and reporting 
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Audits of contractors providing field investigation, constructron, and analytrcal support services shall 

be performed at least annually or once dunng the life of the project, whichever is more frequent. 

A Readiness Review shall be conducted by the EMD QAPM pnor to the implementatron of OU9 
field mvesugatton actrviues The readiness review will determine if all aavity prerequisites have 
been met that are required to begin work The applicable requirements of the QAPjP and thls QAA 

will be addressed 

10 19 SOFI'W ARE CO NTROL 

The requirements for the control of software shall be implemented as specified m Sechon 19.0 of 
the QAPjP Only database software is antrcipated to be used for the OU9 WP actrvities. Operating 

procedures apphcable to the use of the database stonng environmental data can be found in OP-FO. 14, 
Field Data Management 
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TABLE 10.1 
EMD Omratlna Procedures and Fkld AcUvtWea 
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TABLE 10.1 (Contlnwd) 
EMD Operating Pmcedufet8 and Fldd ActhMe8 

for Which They are Appllcabk 
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11.0 ENVIRONMENTAL MANAGEMENT DIVISION OPERATING PROCEDURES 

The following EMD program-wide OPs will be utdized dunng the specific field investigations for 

ou9.  

FO 1 Windblown Contaminant Dispersion Control 
FO 2 Field Document Control 
FO 3 General Equipment Decontamination 
F0.4 Heavy Equipment Decontamination 
FO 5 Handling Purge and Development Water 
FO 6 Handling of Personal Protectwe Equipment 
F0.7 Handling of Decontamination Water and Wash Water 
F0.8 Handling of Dnlling Fluids and Cutturgs 
F0.9 Handlng of Residual Samples 
FO 10 Receiving, Labeling, and Handling Environmental Materials Containers 
FO. 11 Field Communications 
FO. 12 Decontaminatlon Facility Operations 
FO 13 Containenzing. Preserving. Handling, and Shipping Soil and Water Samples 
FO 14 Field Data Management 
FO. 15 Photoiomzabon Detectors (PIDs) and Flame Iomzabon Detectors (FIDs) 
FO. 16 Field Radiological Measurements 
FO. 18 Environmental Sample Radioactivity Content Screening 
FO 21 Protection of Threatened and Endangered and Special Concern Species 
GT 1 Logging Alluvial and Bedrock Matenal 
GT 2 Dnlling and Sampling Using Hollow-Stem Auger Techniques 
GT 5 Plugging and Abandonment of Boreholes 
GT 7 Logging and Sampling of Test plts and Trenches 
GT 8 Surface Soil Sampling 
GT 10 Borehole Cleanng 
GT 17 Land Surveying 
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sw.2 
sw 3 
SW.6 
EE 6 
EE.9 
EE 10 
EE 11 
EE 12 
EE 13 

Field Measurements of Surface Water Field Parameters 
Surface Water Sampling 
Sediment Sampling 
Sampling of Small Mammals 
Sampling of Terresmal Arthropods 
Sampling of Terresmal Vegetatlon 
Identlficatlon of Habitat Types 
Sampling of Soil for Soil Descnption 
Development of Field Sampling Plans 

Specific informatlon regarding most sampling actlvihes is provided u1 the FSP (Section 7 0). Project- 
specific demls for thrs Work plan urlll be included in DCNs or OP revisions. These revisions will 

be attached to the OP for use dunng field actlvitles 

11 1 REVISION TO OP GT 3. LOGGING AND SAMPLING OF TEST PITS AND TRENCHES; 
PIPELINE RESIDUE SAMPLING 
The pipelines will be inspected for remuning inventory and, if possible, a residue sample will be 
collected to charactenze OPWL wastes Pipeline sampling will employ invasive techniques and will 
be performed dunng pipeline inspection activiaes Where pracacal, the pipeline will be opened at 

each test pit location and at valves and cleanouts for pipe inspection Test pit sampling is discussed 
in detail in Secoon 7 3.1 1 

I 

, 

The pipe will either be cut open or dismantled at each inspechon locatlon. The pipe will be checked 

for fluids before cutong by drilling a hole into the top Thrs will be accomplished by encasing the 
pipe with a rubber saddle, and dnlling through the pipe wall with a valved tap Control of any 
remaimng fluids will be mnntained with the saddle and valve assembly To cut the pipe and collect 

any inventory without spillage, a small catch basin will be designed to fit around the pipe The test 

pit will be covered with a synthetlc liner as secondary conmnment Any inventory which is removed 

from the line in excess of sampling requirements will be managed in accordance with site procedures 

in the Part B Permit Applicatlons 
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If any waste matenal remains in the pipes where they are opened, the matenal will be sampled, if 

possible, and analyzed for the Phase I analfical parameters (Table 7.1). Matenal remahng in 
pipelrnes may be sampled by (1) collecang dramed liquids, (2) scraping with custom-made tools, 

(3) suctromng, or (4) other methods spelled out in techca l  memoranda and approved by DOE, EPA, 
and CDH Plpe secuons whch are cut will be grouted closed wth a plug of non-shrinking cement 

11 2 REVISION TO OP SW 6. SEDIMENT SAMPLING: TANK RESIDUE SAMPLING 

Tanks will be inspected for remiumng inventory and, if possible, a residue sample will be collected 

to characterize OPWL wastes Tank sampling will be performed dunng tank mspection acuvities 

(Secbon 7.3 2 1). If possible, all tank sampling will be conducted remotely to mhmize health and 
safety concerns 

Remaimng waste matenal residue may consist of liquids, free-flowing slumes, sludges, and scale 

matenal Sampling equipment and techmque WIU depend upon the type of matenal(s) encountered 

No honzontal straofication will be assumed although vemcal anomahes and heterogeneity due to 

settling of suspended solids or denser liquid phases is likely Therefore, if possible, one 

representative composite sample of the remaming waste material will be collected for each tank and 
analyzed for the Phase I analyucal parameters (Table 7 1) 

@ 

Liquids and free-flowing slumes may be sampled using the following equipment P A ,  1986)' 

Commsite Liauid Waste SamDler (Cohwasal The coliwasa consists of a glass, 
plasm, or metal tube equipped with an end enclosure that can be opened and closed 
whle the tube is submerged in the material to be sampled 

Weighted Bottle. The weighted bottle consists of a glass or plasm bottle, sinker, 
stopper, and h e  that is used to lower, mse, and open the bottle 

- Bailer Well bailers can be lowered on cables into tanks to sample free liquids 

Sludges may be sampled using the following equipment (EPA, 1986) 
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-8 Tner A Vier consists of a tube cut 111 half lengthwise with a sharpened tip that can 
cut into sucky sohds 

8 Scoo~s and Shovels. Scoops and shovels can be employed to sample sludges. 

These devices may be fabncated or modified to vanous lengths to facditate remote samplrng of the 

tanks 
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